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v and frequency domains to help one determine whether a time series
. is long, short, or no memory.

1@ ARSPIQ is written in FORTRAN and consists of a main program and
. 58 subprograms, many of which are contained in the TIMESBOARD
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A User's Guide to ARSPIQ: The Univariate

KR8 W

Time Series Aanlysis Program for Autoregressive
Spectral Information Quantile Identification ]
1. Introduction : j

-~ The ARSPIQ (AutoRegressive SPectral Information Quantile
identification) program is a modified version of ARSPID, a
univariate time series program in the TIMESBOARD Computing
Library, (Newton, 1983). ARSPIQ provides various diagnostics in

the time and frequency domains to help one determine whether a

time series is long, short, or no memory.

ARSPIQ is written in FORTRAN and consists of a main program
and 58 subprograms, many of which are contained in the TIMESBOARD
Computing Library. Many of the subprograms used in the quantile
analysis are modified versions of those used by the ONESAM
program, (Parzen and Anderson, 1980). The current version of
ARSPf5¥was developed on an Amdahl 470V/6-1I1 and an Amdahl 470V/8

operated by the Data Processing Center of Texas A&M University.

The version of FORTRAN used should be compatible with most

FORTRAN IV or FORTRAN 77 compilers. %
The basic goal of ARSPIQ is to provide diagnostics to aid

in modeling a univariate time series. ARSPIQ is not intended

to be a modeling or forecasting program, however. The models

produced by ARSPIQ are intended only as guides to formulate more

F'
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:
-
g
:

complete, rigorous, or valid models. Oﬂf'approach is to run
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ARSPIQ to obtain useful model building diagnostics and then to
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~employ ARSPID in the more formal model building stage, i.e.,
estimating parameters and checking residuals. With this goal

in mind, ARSPIQ has been made as fully automatic as possible
with "logical" defaults provided when input options are specified
to be zero.

For a more complete discussion of the statistical functions
mentioned in the next section, see Parzen (1981) and Parzen
(1983). Also, for a complete discussion of the TIMESBOARD
computing package and useful time series results, see Newton

(1983).

2. Stages in an Analysis

2.1 Quantile Analysis

The original time series Y(t), the periodogram fT(w), the
correlogram pT(v), and the partial autocorrelations am(m) may
be treated as data batches and exposed to a quantile analysis

to gain further insight about these quantities. For a data batch

{X(t), t=1,...,T}, one defines the informative quantile function
1Q(u) by
X(t) - X
. 50 _ 2t-1 ) .
IQ(U) - 2(X75 — X25) ’ u _2_,— t = 1;---»T ’

where X50 is the median and X75 and X, are the upper and lower

quartiles respectively. Plots of IQ(u) are useful in describing a

data batcih and are primarily used in this work to diagnose probability

characteristics. In ARSPIQ, the informative quantile function
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for the original time series is used in the remaining analyses
since it serves to ''mormalize and detrend'" the series
analogously to subtracting the mean and dividing by the standard
deviation.

For a specified null value for the density-quantile function
fQ(u) = £(Q(u)) where f is a prcbability density and Q is the
corresponding quantile function, and for a raw estimate of the
quantile density q defined to be the derivative of Q, one

computes the weighted spacings
d(w) = £,Q () q(u)/o,
where
o = [ fQ (u) q) du
o o "o‘o

The weighted spacings d(u) hence comprise a probability density

-~

and 9y is treated as an estimate of scale (compare to standard

deviation). ARPSIQ takes

-1
£,,(u) = ¢(e "(u))

for the normal case where ¢ is the standard normal pdf and o1

is the standard normal quantile function; and

EF £,Q,(uw) = 1l-u
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for the exponential case. When a data batch comes from the
specified null distribution, d(u) oscillates about a uniform

value of 1 and the cumulative weighted spacings
D(w) = /2 d(v) dv , Ocusl

oscillates about the identity line. ARSPIQ provides a plot of
B(u) as a goodness-of-fit check. For independent normal data,
the sample autocorrelations and partial autocorrelations will
also be normally distributed while the raw periodogram will
have an exponential distribution, hence the normal and
exponential cases are automatically checked where appropriate
by ARSPIQ.

A quantile analysis also produces some useful descriptive
statistics, but discussion of these will be withheld until the

appropriate time.

2.2 Frequency Domain Analysis
The raw periodogram fT(w) is computed as a Fourier Transform
of the time series and then normalized to integrate to one.

f ( ) b (A | B )0 /T 4 k' 1 v e Q
'I' 6 k k ’ ’ H

~2 ., . . . .
where o is the sample variance of the informative quantile of

the data and Ak and Bk are the Fourier coefficients evaluated

ek e all g
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at frequency k/Q. (Ak is the amplitude of the cosine term and ]
1ﬂ Bk is the amplitude of the sine term at frequency k/Q when a i
sinusoid is fit to the data set. See Newton (1983).) As f

mentioned previously, white noise data produces a periodogram

that has an exponential distribution, and hence a quantile ]
analysis of fr(w) uses £,Q (u) = 1-u,
As discussed in Parzen (1983), the key descriptive statistics ;
for the raw periodogram are the median, variance, and spectral ?
log range (or dynamic range) defined to be :
;
max min a

SPLR = w log fT(w) - w log fT(m)

Large values of periodogram variance or SPLR indicate moderate

to long memory, while small values of periodogram median have
the same interpretation. For normal white noise, the median

is log 2 = .693, the variance is one, and SPLR = 0.

A nonparametric periodogram is also computed and is
labeled '"Local Quantile Periodogram'" on the output. For a
neighborhood length NQMP, a batch of periodogram ordinates of

length NQMP produces a lower quartile, median, and upper quartile

MPOFOTOD Y P

value. These values are labeled G25, G50, and G75 and are

FPUE,

associated with the median frequency in the neighborhood. G50

AS

is interpreted as a nonparametric smoothed estimate of the

spectral density while G25 and G75 serve as ''confidence limits."

~

The log of these values is plotted.
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A Parzen window estimator using truncation point

M = {largest even integer < (T/2)} also provides a smoothed

periodogram. This estimate of a spectral donsity is used in
creating the cepstral correlations described later. Parametric
spectral estimators are also computed and will be described
later. These estimators will have SPLR computed as well as a

quantity known as the delta memory function defined by

k+1+m)
Q

K .
5 =1lzjzllogf(13—+‘“)-1ogf(

i

where m 0 and m = Q/XSEAS with Q = NFREQS and XSEAS specified
by the user. By default, NFREQS is chosen large enough for the
FFT routine and XSEAS = 12. These two delta sequences are
plotted on a scale from -3 to 3 and have apparent memory

classification properties as discussed in Parzen (1983).

2.3 Time Domain Analysis

Besides the interpretation provided by Box and Jenkins
(1970), the sample autocorrelation function (acf.) and sample
partial autocorrelation function (p.acf.) provide added insight
when viewed in the quantile domain.

The autocorrelation function (correlogram) pT(v) is
computed as the Fourier transform of the raw periodogram.
Besides the plot of pT(v) and its quantile function, one also

examines the value of
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1 T , 1 M ,
T vzl pz(v)  (or & Vzl pa(v) , M < T/2).
Small values of this quantity indicate no memory or short memory,
while values larger than say 0.1 typically indicate long memory.
The partial autocorrelation function is given by the value
of ;m(m) estimated via the Yule-Walker equations for the general

AR(m) model denoted by
Y(t) + am(l) Y(t-1) +...+ am(m) Y(t-m) = e(t)

where e(t) is white noise and ;m(m) estimates am(m).

A second partial autocorrelation function is computed
using the Burg algorithm which appears to provide better
estimates than the Yule-Walker equations when roots of the
characteristic polynomials are near the unit circle (near
nonstationarity).

Only the Yule-Walker estimates are exposed to a quantile
analysis with normal foQo‘ The Burg estimates are primarily
intended to produce an alternate approximating AR model for
ARMA select modeling purposes and spectral analysis. Of interst
is the number of values of the IQ function for the p.acf. that
are greater than one in absolute value. Outliers in both the

acf. and p.acf. data batches indicate moderate to long memory.

IR P DL TR WARTIPN WHi, F TPay S AP LI, SPAL LT W IP Tr V0 W Y W G Wl WY S Py N PP P W W P o




A JN aenra o

2.4 Diagnostic Modeling

Five parametric models are provided to give insight into
the nature of the time series examined. Srectral densities are
computed for four of the models and residual variances are
stated for all five. 1In all cases the parametric models are

actually treated as approximating models and hence are really

nonparametric in nature. This suggests that ARSPIQ should not
be used to provide THE model for a time series althnugh one of

the five models examined may be considered appropriate by some

criterion.

The first two models considered are approximating auto-
regressive models with orders given by the first and second
relative minima of the CAT function. Values of AIC and log
residual variance are also provided in this AR modeling stage.
For the best order model, a spectral analysis is carried out
with computation of SPLR and Gk and display of the various
spectral quantities. Only the coefficients and residual variance
(RVAR) are produced for the second best order model.

A second modeling stage actually produces five mcdels,
but only three are examined in detail. This second stage is
primarily intended to suggest subset ARMA models to help better
understand the nature of the series. In many cases the ARMA
models are merely AR models mimicking the previous CAT derived
ones, and hence little new information may be provided at this

stage.
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For subset ARMA modeling, the default strategy is based

-
upon the Burg sample p.acf., but a second strategy based upon {
cepstral correlations may be requested by the user. The p.acf. ?
obtained via the Burg algorithm is fed to a recursion algorithm j
which produces AR(p) coefficients where p is chosen to be the %
larger of the best and second best order as determined by CAT.

Inverse autocorrelations are also computed and displayed. A B

)

spectral analysis is then performed on this AR model. The

L

model is then inverted to an infinite MA and truncated to order

M (NCOVM) corresponding to the number of computed autocorrelations.

WO § T

The residual variance and coefficients of this model are input
to a select regression routine to produce an appropriate

covariance matrix. Along with cross-correlation values, a value

called PVH is also displayed. This is analogous to the

- prediction variance horizon defined in Parzen (1981) but is

- actually 1-PVH(h). For the infinite MA model

Y(t) = e(t) + 81 (t-1) + Bze(t~2) + ...

-
4
4
we define E

PVH(h) = 02 (1 + By +...+ B;) :
: .
ﬁ where o; is the normalized mean square prediction error
;i (innovation variance) estimated by RVAR for the Burg AR model. s
4

s o

T e
e 4 a .!! vy ‘4;1 :
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The horizon HOR is the smallest value of h for which
PVH(h) > .95. As a rule of thumb, HOR = 0 ‘+~plies no memory,

HOR/ (AR order) > 4 implies long memory, and values in between

Al At sk A

have specific interpretations as suggested by Parzen (1981).

AT Sy

The select regression procedure automatically picks a diaenostic
ARMA model displaying various criterion values, RVAR, and
spectral density.

A second select strategy is based upon obtaining truncated

infinite MA coefficients directly from the cepstral correlations.

The cepstral correlations are essentially the Fourier transform
values of log spectral density. We define cepstral correlations

by
y(v) = fé log f(w) e?'"i‘“v dw
where f(w) is estimated by the Parzen window estimate of the

spectral density mentioned earlier. A recursion algorithm

provides the MA coefficients and may be expressed as

n
(n+1) 8(n+l) = kio (k+1) y(k+1l) B(n-k). h

Truncating to order M, we proceed as before to the ARMA select

stage. In addition, an estimate of c¢2 based upon the formula

log o2 = fé log f(w) dw

L—-—AAAAI:AA_.AA.AA_‘_H ‘: I
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is provided using the fact that the right hand side is actually

y(0) and hence

of = exp [v(0)]

This value is labeled '"'SIGMA INFINITY SQUARED'" on the output.

Note that the values of RVAR may also be treated as
estimates of oi. For the cepstral correlation truncated MA
model, the residual variance is

RVAR = 1/(1 + BZ +...+ B3).

1 M

The AR residual variances are obtained from the Yule-Walker

equations, and the ARMA residual variances are obtained from
the suitable element in the covariance matrix after a series

of SWEEP operations has been performed.

3. Input Options

One of the primary goals of ARSPIQ is to make a complete
memory analysis of a time series as automatic as possible.
Hence, when a zero is specified several options will default to
""acceptable' values. The input to ARSPIQ is described below.

All values should be right justified.

il i e an Dt gl el amis nadh Wi et A M-Sk en 0 andiihe S Soan e A i et srat S-tedl et diagh dhi et .'.""1.
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3.1 First card of a run (in I5 Format) y

» {

Cols Quantity 'urpose 1
1-5 NANS Number of data sets to be analyzed

LT =7} v

3.2 Second card of a run [in (6I5, 2F5.(p) Format]

Cols Quantity Purpose ;
1-5 NTAPE File number where data set to be i

analyzed resides (e.g., if NTAPE = 11,

specify FT11F@91 DD card desciibing

data file) Default: NTAPE = 5, data
follows card 2 of input options.

6-10 IRWND 1 if NTAPE to be rewound before being

read, 0 otherwise. Default: IRWND = 0.

11-15 NCOVM Number of autocorrelations to compute. g

;
q

NCOVM < 250. Default: NCOVM =
(sample size)/2

16-20 NFREQS Number of equally spaced frequencies at
which to compute spectral density.

1152 > NFREQS > (sample size) + NCOVM.

"-___‘)u‘» ()

Default: Determined by subroutine FNFREQ

.

21-25 IOPTMX 2 if select ARMA modeling desired, 3 is

ARMA modeling using cepstral correlations

VRIS S

desired, 4 for both, 1 otherwise.

Default: IOPTMX = 2.

S -

AT
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Cols Quantity Purpose

26-30 NQMP Length of neighborhood in computation
of local quantile periodogram. If no
local quantile analysis is desired,
specify NQMP = -1. Default:
NQMP = (sample size)/XSEAS

31-35 XSEAS Seasonal period, e.g., 12 for monthly
data. Default: XSEAS = 12,

36-40 .REXP Power or log transformation.

Y(t) replaced by Y(t)**REXP if

0 REXP>1. 1If REXP = @. or 1. on input,
no transformation is performed. 1If

REXP 1., a log transformation is produced.

SN WE TN TR

3.3 ARSPIQ data sets
ARSPIQ employs ARSPID data set conventions. All time series

data sets must be stored in standard format as described below.

Card 1: A data set title (anywhere in the 80 columns)
Card 2: Columns 1-5: Sample size right justified
Columns 10-29: A FORTRAN format statement describing
how the data has been entered on the
remaining cards, e.g., (8F19.0).
Card 3,4,...: The data entered in the format specified on Card 2.

Py

PRP TR O PO
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3.4 JCL for executing ARSPIQ
// Job Card
//* JES3 Control Cards
//PROCLIB DD DSN=USR.R579.TW.PROCLIB,DISP-SHR
// EXEC ARSPIQ
//SYSIN DD *
--input option cards --

--//FTnnFPPl cards describing input files.

4. Sample Output

Following is an abbreviated output from ARSPIQ analyzing
the Wolfer Sunspot numbers. The JCL that generated this run is

given by:

1, //ARSFIQ JOB (RS579y006CvS460510,TW) s 'WOOLFIELD’ »MSGLEVEL=(150)
2 //¥FORMAT FR»DDNAME=» DEST=XEROX» JDE=JFMT1,FORMS=0100
3 //XLEVEL 1 )

4, //FROCLIB DI DSN=USR,RS7%.TW.FROCLIRyIISF=SHR

Se // EXEC ARSFIQ

b //SYSIN DIl x
7 1
8.
9.

13 0 0 0 4 0 11, 1,0
//7FT13F001 DD IISN=USR,R579.TW. TSIATACWOLFER) » DISF=SHRyLABEL=(s»sIN)

W Wy Sy W Wy WY rons 1 LS. Y
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NUMBER OF RECORDS

PROCAAM AREPIO (ARSPOY)

sneeny

conene senssses

ARSPID SPECTRAL ANALYS IS VERSION USINGC OUANTILES AND
INFORMATJON PUNCTYIDNALS . (coo¥ v, JuLY 1983)

Telg PROGCAAM CARRIES OUY THE MEMODRY ANALYSIS OF A TIME SERIES
AS DESCRIDGED IN PARZIEN (DEPARTMENT OF STATISTICS TECH REPORT
SO  A-22, YEXAS M OUNIVERSITYY, JULY 19813} A QUANTILE
ANALYS)S 18 CAARIED OUT POR TWHE POLLDOWING DATA BATCNES

1 Tut RAw DAYA

2 THE SAMPLE BPECTYRAL DENSIYY (PERIOFrOCRAM)

3 THME CORRELOCAAM

4  THE TIAL AUTOCOMRELATIONS

THE CURRENT OPTIONS ARE:
NTAPE - TAPE NUMBER WHERE OATAS RESIDES IN “ARSPID FOAMAT™
TAWND - 1 IF TAPE IS T0 BE REWOUND, © OTHERW!SE
“COVM - NUMBER COF COVAR]IANCES TO BE COMPUTED
NFAEOS - NUMBER OF FREOQOUENCIES POR PERIDDOCAAM [)rNeNCOYM])
10PTMX - 2 IF SELECT ARMA MODELINC DESIRED, 3 IF ARMA
MODELINGC USING CEPSTRAL CORRELATYIONS DESIRED,
4 17 B0TH MEYHODS DESIRED, ! OTHERWISE
NOMP - LENGTR OFf NEICHBORMOOD 1W LOC&L QUANTILE ANALYSIS
OF PERIODOCAAM fs-1 1P ND LOCAL QUANT. ANALYSIS)
XSEAS - SEASONAL PERIOD, ! E. ., 12 FOR MONTHLY DATA
REXP - POWER TRANSFORMATION. I1F REXP GT . ), LOG YRANS.

OQEFAULT INPUY OPTIONS [PLACE A ZERO IN COLUMN FlVE OF DPTION

CARD!): NTAPEsS 1RWND: 0O NCOVYMIN/2 NFREQS FOUND BY FNFRED
XSEAS 12 10PTMX*2 NOMP:IN/XSEALS REXP3:) . O

SPECIFYING A JERO FOR ANY OPTION PRCDUCES DEFAULT VALUE.

ARM2 MODELING PERFORMED USING INFINITE MA AEPRESENTATION OF

MIGw ORDER AR MODEL [ORDERSMAX{BEST ORDER, 2ND BESY ORDER])).
SURC‘'S ALCORITHM USED TO0 GCENERATE AR COEFFICIENTS .

WiTre 1OPTMEXCY OR 4, CEFPSTRAL CORRELATIONS USED TO FOAM TRUNRCATED
INFINITE ORDER MA YC PROODUCE CODVARIANCE MATRIX FOR ARMA SELECT
ANALYSIS

PROGRAMMER: TERRY J. wWOODRFIELD

R R L R T R N PN Y Y N Y YRy

AARARNAAARANAARNANNANANANANARNARNOAARAARNNRARNANAAARN

COMMON /DAT/ YT{1000).CT{1200),$T(1200],FT(1200) WwKM(S! 81),
IEAR{SOO0) . R(280) . CORR[2%0),INDT(8O} . COFY(80])},
AI1C{230} ALRV[250),

SIG{2).MINVC12), MAMES|2%0]),
LABY (20}, 1C1{10) . ALPNTP(280)

COMMON /UNIT/ IUNIT NSCRCH

DiMENSION LL2(2.2)

DIMENSION RCOEFF (6} X{650, 6} WKMI{6,6) COVMAT(6, 6)

DIMENSION L(S)

DATA LLZ/4HBEST &M L SM2ND L 4AHWBEST/

DATA NIN/B/

DAYA LABD/'ORIG'  *IwNAL" . DAY ‘A MR T L I i
luNITsé

NSCACHI2

TwOP1s8 saTAN[) ©)
WRITE{IUNIT 2300)
WRITELIUNSIT 8]
s FORMAT(// . T10.81(1He )}, / T10, s 190, 2",/ T10,
. ARSPIO - AUTOREGRESSIVE SPECTRAL INFORMATION OUANTILE
+ IOENTIFICATION' T80 ‘v’ / Y10, °s° T90, ‘s’ / Yt0, ‘" EMANUVEL
+ PARZIEN, TERRY J wOOOFIELD, AND N. JDSEPH NEWTON' 790, 'e°

*Tio DEPARTMENT 0F STATISTICS, TEXAS ASM UNIVERS)TY, -,
+T190, L/.T10. " COLLECE STATION, TEXAS 77843° 7906, °2° 7,
4710, s JULY 1983 7Y90,°*'  / T10, " " Y90, %" / T10 81 1He)}}

c

3 INPUT WUMBER DF SERIES 7O BE AMALYIED

c

READ(NIN,10) NSETYS
10 FORMAT([1818)

4

c

c START LOOP

c

c

00 1300 NSETr) NSETS
c
< READ OVERALL OPTIONS
C

REAO(MIN,L20) NYAPE J1AWND NCOYM NFREOS 10PTMX NOMP XSEAS REXP
20 PORMAY($1B 3IFS O

4
c READ DATA SERY
c

IFINTAPE EQ . O) NTAPE:rS
IFLIAWND E0. 1) AEWIND NIAPE
CALL DATAININTAPE YT NYT L LABY]

<
c SEYT DEFAULT VALUES

1F{NCOYM EO O) NCOVM: [NYT/8)02
IF{NCOYM GT . 280) WNCOVM:280
TFINPREOCS EQ ©) CALL PNPREOIMYT NCOVM NFREOS)
1FIRSEAS £Q.© O) XSEAS:12.0
1FLI0PTMR Q.01 1QPTMKs2
1F(NOMP O O) NOMPIPIN(FLOATINYT)/XSEAS])
1FIREXP £0 .0 .O) REXP:1. O
IF(REX® CT 1 .0) GO YO 100
IF{MER® €S .V . O} GO YO ‘20
00 90 11 NYT
YTL2heYT()jeaMEXP
0 canvinue
&0 T0 120
100  CONTINUE
©D 110 Tr1 MYY
Yr(t)eaLgG(vrin))
110 contTiINUE
120 cConNTiINUE
WRITE(IUNIT, 1601 LASY NYAPE, IRWND NYT MCOVM NFREQGS RSEAS NOMP,
ngN®
180 FORMAT{/// 110.20A4 /. 120, "INPUT TAPE ¢ ° 13,740, IRWND s *,
*13 760, "LENCTH OGF SERIES ¢ ° 16,/ 720, "HNCOVM .13,%¢00,
s MFREQS |4, ,760, 'XSEAS 1+ P8 .2,/ 720, NOMP « - 13 Tao,
e mERP + - r8.3)

[4
T PENFORM ONESAM ANALYSIS OF TimME SERIES

CALL OQUENTINYT YT LADY LABD, 1,0 MWYTes v2y Y80 Y18)

v~ — -

L
el

bl

-

72

ANSPIO
ARSPIO
ansrio
ARSPID
ARSES 1O
ARSPIO
AnsPLQ
ARSPLIOQ
arsPio
arsPioO
ARSP IO
ansri10Q
arselo
ars?iQ
anse10 .
ARSPIQ 9
aRS®io .
angeio
ansPio
ARSPIO .
arsP10 E
ARSPIO 9
aARSPIOQ
ARSP1O
anseio h
amnsrPio
arsrio
ARSPIO
arRsSPiQ
arsrio
arsPio
ansrio
ARSPIOQ
ARSP 1O
AmRsSPiO
ARSPIO
aR5F10 .
aRSPIO
arsPlo
amnseie .
arseio R
ARSP1O
arsrio
arsr1o
AmRSPIO
aRsPio
aRsPiQ
aARSP1O
aRrsPlO
ARSP]O
anseio
ARSPIO
ARSPIO
arsric
arsrio
arsric
amseio
ARSPIQ
arseio
anseio
ARSPIO -
arsPlo
ARSPIO
arseio
aRSPiO
ArSPIO
arselo
arsP1o
ansrio
ansrieo
ARSP IO
ansPio
arsPie o
arseio .
amselo k
ARSPIO
anseio 1
<4

Sebndiniadit, A

]

LW

ARSP10 .
ARSPiIO
ansrio
angPlo 4
anspPio

ARSP IO ‘
ARSP IO

aRsPiI0Q

ARSP IO

ARSPIQ

ansrio .
ARSP1O

ARSP1OQ

ansPio

arsPio "
ansPio

arsPio

ARsSPlO

ansP10 |
ARSPlQ -~
arsPilo

ARSPLO

aARSPLQ L
aARsP10
ansP1o
arsPio
ARSPLO
ARSPLO
ARSP1O
aRsP10
aRs?1Q
argelo
aRsSPiO
ansPio
ARSPIOQ
AnsPio
angrio
aAnNSPLO
ars? 10
aRs® o
ansrio
ansrio
aRgP10O
ansrio
ans®)o
ARSP IO

bt

DU SN S >4

PRI - 2
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124
t28
138
137

139
130
13
132
133
13
138
138
137
138
139
140
1419
142
143

168,

tan
188
147

OETRENC OY BUBTRACYING MEDIAN AND "NOAMALIIE" BY DIVIDING
Sy TwicE THE 10 RANGE,

aann

YMULYe /(2. 01Y78-V28))
DD 180 141, MYY
1900 ¥YY(T)eiv¥Y(1)-YBO)avMuLY

4
[4 DERSCHINE Y-YILDA
[4

264 conyYiINuE
TP {nCOVYM NE . O)CALL DESYTINYT NFREOS XSEAS NCOVM, NOMP,
aLL2.10PYME)
IPINSETY NE NSETS) WRITELIUNITY 200)
300 FORMATIIRG)

[
¢ iNiSh LOOP
14
[]

3OO0 CTONTINUR
WRITE(IUNIT 8]
sTOP

[4
[4
[4 SUBRODUTINE TO CALCULATE AKAIKES AIC CRITEAION AJCIK):
[4 ALOCIRVY|K}IIO2ZK/N AND ALSO ALAVI(K)sALGCIAY(K)) KoY, , . .M
14 FURTHER, LAIC'X YHAY MINIMIZES AIC IS DETERMINED.

[ 4

4

[4

DIMENSION RY{M) AICIM] ALRVIM)

73

4
c
oNeN
00 10 Ket ™
ALRY(R)2ALOGIAVIK]) )
AICIK)rALRY{K)*1 12 esPLOAY(K))/ON)
10 CONTINUE
CALL MINIAIC M CC. 1A3C)
IF{CC.GV.0.0) LAICs0O
4
4
RETURN
tup
SUBROUTINE ARMA(ALPH, NP_NO, OETA)
(*erstocensnsnerssasnancnscesisoanssnansasesnsnsnns e
<
V12 3 sunrase - 10 FIKO YME COEFFICIENTS SETA(Y),...,
173 c SETAINO! OF & MOVING AVERAGE REPRESENTATIODN
4 OF OMDER MO GIVEN THE AUTOREGRESSIVE
4 COEPFICIENTS ALPH(1),. ..  ALPHINP]
4
[4 ARGUMENTS ALPM - INPUT VECTOR OF LENGTH NP CONTAINING TNE
< COEFFICIENTS OF THE AUTOREGAESSIVE PROCESS
[4 OF ORDER WP
[4 L1 - ORDER OF THE AUTOREGAESSIVE PAROCESS
4 BETA - QUTPUT VECTOR OF LENGTH NO CONTAINING THE
[4 COEFFICIENTS OF THE MOVING AVERACE PROLESS
[4 OF ORDER NO
[4 "o - ORDEM OF THE MOYING AVERACE PROCESS
c
[4 REOD. TIMESSOARD SUBROUTINES - NONE
4
Cossvuen sesasnassrsvsus seseransssesesns
[4
OIMENS I1ON ALPHINP) BETA{NG)
3
sEYA(1]e-ALEN(Y)
IF(NO . EQ.1) METURN
00 1 112, MO
Cro,
111 .CT.MP) GO TO 2
Cr-aLPuil)
2 MeMINOINP 1 -1)
00 3 Jri.mM
3 CaC-ALPH{J)sBETALI-J)
1 mEvAll)eC
4
RETURN
(11 ]
SUBROUTINE ARSP(ALPH . SIG, NP _NPREOS,CT, SPEC)
CeamerencrsonasetauscsatsstearrannceanttnaascsasINRRSTEDS
207 4
208 [4 SUBROUTINE TO CALCULATE THE AUTOREGAESSIVE SPECTRAL
109 4 OZNSITY (AT YME NFREOS FOUALLY SPACED FREOQUENCIES
210 3 SETWEEN O AND TWOPI) FOR THE AUTOAREGRESSIVE PARAMETERS
211 3 LY TR N ALPH(WP ] AND SIGC (RESIDUAL VARIANCE].
213 <
213 4 inPuY
EAX ) 4 NP ALPHIN]. . .. ALPH(NP) SI1G NFREGS
218 3
216 4 uTPUTY
217 3 SPEC{1), ... .SPECINFREOS)
218 4
219 [4 auxILLlARY
220 < ct
121 <
2112 3 SUSROUTINES CALLED : FFY
223 c
226 Cesrvasne asase essaBNrSRARRARI TR fREBOA N r
228 c *
2128 DIMENSION ALPM(1) CT(NFREQS), SPECINFRECS)
227 c
228 FAC'SIG/IB.*ATANIY O))
229 IP{MP . GT O} GO TO 10
230 00 8 1s1, WFREOS . !1
23 s SPREC(I)+FAC
23° CO 10 9%
- 213 10 cowTimue 2]

L 334 [3 -1
- 138 DO t 111 NFREQS K
. 236 Ctil)r0. - -
N 237 1 spec(iso. "4

230 cTii)ey. -
- 739 DO 2 ey NP E
- 280 2 CT(1s1)ealPHil} R
L. 28 [ B
382 CALL PPYICT SPEC. NFRECS NFREOS, NFREQCS, )
FJ 243 [4 l!i
284 DO 3 1¢1 NPREOS
- 248 3 SPEC{1)sPAC/ICT{i)oCT(I)oSPRE(I}osPRC(I)]}
. 248 4
247 %  CONTINUE 1

- 248 RETURN ~
- 209 (11 p
. 280 SUBROUTINE CEPSTC(FT NFAEOS NCOVM CT,37.31C)

. 28 Comcae seere svee csvsen ces senses k
- 282 [ 4
. 293 4 SUBROUTINE TO CALCULATE THE CEPSTRAL CORRELATIONS GIVvEN .
&A 184 c THE SPECTARAL DENSITY FUNCTION PT(1), . ., PT(NPAROS) ARSPFIOQ 1
u 388 3 ARsSPIO .4

1
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Jra

3te
37
318
319
320
3
322
321
324
3zs
328
127
32
329
33c
33
3312
131
3114
338
336
117
13s
339
3Is0
4

LGLLLLL LY. LY,

Casssvsasnssassans

nannnAnAnARNNaNNA

nnn

nnn

nen

INPUTY NFRROE - WUMPER OF LOUALLY SPACED FRROUENCESS
SETWEEN © AND Twpe |
Y . CYRAL DENGITY PFUNCTYION
NCOVYM - NUMBED CePETRAL CORAMRLATIONS DESINGO

OUTPUY: CT - CEPSTAAL CORRELATIONS
S16 - S1CMA INFINITY SOUARED FRAOM INTEGRAL LOC SPRACTAUM

AuNliLilamy i B

SUPPRDGAAMS CALLED: rFPORIER

OIMENS 10N FY[NPREQS ] . CTINFREOS ) . SY(NFAROS)

COMPLEX A[1200)

FACH) . /PLDATINFREQS)

DO 10 1¢) NFAROS

cri(ileatocirrts)}
T© STI1)eFLOATI])ePAC

NCVYP taNCOVYMeY

CALL PORIER(CY ST NFAEOS A NCVPY)

8O 20 1et _NCOVM
20 CY())smEALIA{(I«1))

SICeENPIREALIA(II))

RETUAN

END

SUBRDUTINE CMIP[10PT CHISO)

OIMENSION CHISOIS2) CHI(62)

1P{I0PY EO. 1) GO TO 10

1P{10P7 80 21 CO YO 20

1F{10%T 20 3} GO YO 30
10O CONTINUE
DATA CHMI/6 64.9.22, 11.32,13 28,
118 09 16 81,18 47,20 08,
121 19,24 7%,
22,37.89.
3o.49 &1,
RN SIRT N
22.72 .46,
31,83 .83,

.72,29 17 ,30.68),32,
.00, 48,
.80 .88

20 CONTINUE
DATA CHI/2,71,
L14.89 18 99,17, 28,
9 .27.21,28 42,
.74,37.92,39 09,
.22,48.37, 49 .82,
150.67,81 80,52 94 S4& . .63.89 .77,
160.90,62.03,63 14, 68 81,66 .56,67.87,88.79,69 .91,
171.03,72.18,73.27,74.23 81,76 62/
GO TO 99
30 CONTINUE
DaTA CHI/Y. 64
11.22,4.86.8 80,11,
118 81,18 99, .67, 20
126.17,27.30.28 63,29 58,30 65,31,
136.25,37 36,38 47,39 .57, 40 68 41,
188,17, 47 26 .85 ,350. .86 .8
158 99,37 o2 .60 32,81 .41, 62,
16S.73,66 81,867 89,68.97,70.04, 71, 12/
99 CONTINUE
o6c 40 111,62
40 CHISO(1):CHILT)
RETURN
END
SUBRQUTINE CLPLTOIX N

[ELEEE Y

14 63,
90,28 .08,
L03,38 .14,
.98 4% 08,
87,84 %0,
.87,64 68,

INIT, NAME XMAX , XMIN]}
ssanes “eses

SUBRAQUTINE TO PRINT AND PRINTER PLOT THE N-VECTOR X
THIS RODUTINE 1S A MODIFIED VYERSION OF CLPLY) DESICNED TO
PLOT THE ODELTA MEMORY FUNCTION

1INPUT
~oX
In1Y PRINTED INDEN OF FIRST PRINTED X
HAME - 4 CWARATUYER LITERAL CONSTANT GIVING
LABEL FOR Xx
XMAX , XMIN : MAX AND MIN VALUES FDR SCALING PLOT

SUBRDUTINES CALLED - WNONE

e e e e TR U NN TIE I CIP ARSI TERARNERIRTY

DIMENS ION N{N) AL[101)
OAIR WOUT/S/
DBTA SLANK DOY 2. .SL/'M M., W TN}/

10PT21 O
1PI% GT 1) GO TO ‘0O
WRITEINOUT 1) NAME X(1)

1t FPORMAT{1OX A&, {1} « ' Fi§ B8)
co YO0 99

10 comTiNUE

INITIALYIZE AL

LN B
One MM 1)/7
00 20 Jsy MM
20 aLtJ)spO?
wRITEINOUT, 28) NAME. {ALIJ}, ust, MM)
28 FORMAT{/ 14X tW] 6X A&/710K 18(I1M-),2X va
DO 30 Jri mm
30 AL(J)rBLANK

FIMD SCALING vaLuEgs

RAeXMAN - XM N
KIER0: 3
IF(RX LT 1 . £-20) 10PYHI

L0

FETRE TR
o0 #0 J0) N
1P(10PTI 8O +) GO YO 3¢
CreliRIJI-NMIN) /RN
cied olCr- 8)
Go 10 37
as Ct: 0
37 KeONsICrISY Jer B
aL(x1ERO) Sy
AL(R)"?
wRiTE{NOUT 3 S XLIL, HALLT)
38 FORMAT(IOX 18 .F10. 4, 2K, 10181}
JJrdden
ALIK) T @LANK
s0 cowTiNULE

99 comvTiINUE
RETUAN
enp

ARgP i

74
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SUBROUTINE CLPLTI{X. N, INIT NAME MM, 10T}

Ce e e RN e enr s noelanEsiennisttoesssinss acsnodsneesesosenressny :
(4
[ 4 SUBROUTINE TO PRINT AND PRINTER PLOT YHE N-VYECTOR X. l
< .
< 1npuY
[4 39 ) 7 5
[4 INIYT 3 PRINTED J1MDEX OF FIRSY PRINTED X
c NAME : & CHAMACTEA LITRRAL CONSTANT GIVING
1 4 AABRL PFOR %
< "M NUmMe OF COLUMNS IN PLDTY (LR VO]
< 1OPY ¢+ 1,2 (POINY OR BAR PLOT) M
[ 4 .
t SUBROUTINES CALLED - mMax MiN
[4
Cesvonsnsnssensaae aesve senecsns sessne
[4
DIMENS ION NIN) AL{YO!)
DATA NOUT/G/
OATA BLANK . DOT . Z/thn IN L INe/
<
1oPYRs0
IPl® CT V) GO YO 10
WAITEI{NOUY 11} NamE, N{1)
tL PFORMAT( 101 A&, ()} s+ * F18.0)
G0 TO o9
10 comtimue
4
4 INiTiaLIIR &L
14
Ote(Mm-1])/2
DO 20 Js 1. MM
230 &LiJ)eDOY
wRITE(NOUT 28) MAME [ALIJ]. J5) MM)
E ] PORMAT(/ t8X_ 1M1 6% A&/r0ox t8{IN-} . 2X _1094A1)
00 30 Js1 MM
36 ALjJlsBLAWR
14
4 FIND MAT AND MIN
(4
CALL MAX (N N, XMAX_ SND)
CALL MINLE N XMIN, INO!
MEe gMAN-NM]N
1P({AX LY V B-20) 10PTR:s1
[4
14 PLOY
14
S INTY

00 80 Jer1 . N
IP(10PTX . €0.1) GD TO 36
Cre{nid)-nMinN}/RX

Crez. *»[E1-.8)

&0 18 31

16 Cir0.

37 wsQNR{C1¢1 )et .8
aL(x)s2

IF(YOPY EO. 1) GO TOD 38 -
00 3% 10 .K
3% aLi1)e2
38 CONMTINUE
WRAITEINOUT 38) wu . X(J}, taLll) 11, Mm)
38 FORMAT(IOR,IS.F10 4,2x.10141)
ddegden
ALIK)oDLANK
tF(10PY EC.Y) GO TO 40O
b0 &1 1fs1.K
4t ALll)rBLANK
40  CcomTiINuE

99 CONTINUE
RETURN
END
SUBROUTINE CLPLT2(X,Y N,INIT, NAMEX NAMEY MM 1DPT)
Ceeosnssaensinsstostoonsaarsssavnsesstassaastsauscssansdncnns

(4
3 SUSROUTINE TO PRINT AND PRINTER PLOY THE N-VECTORS X, Y.
c
[ INPLY
3 N, X, Y
(4 INIT . PRINTED INOEX OF FIRST PNINTED X AND Y
[ NAMEX NAMEY . ACHARACTER LITERAL CONSTANTS
[ GIVING LABDEL FOR X AND Y
< Ll NUMBER OF COLUMNS !N PLOT (LE.91)
c 10PT . 1,2 {POINT OR BAR PLOTS)
c
4 SUBROUTINES CALLED . Max MiN
c
C= avses [ER RN ] amass axssawn
4
DIMENSION X(NI . Y(N] ALL®1)
OaTa NOUT, BLANK, DOT,21,22/6,1H 1M, 1He 1K/
c
IPIw Gt 1) GO 10 10
WRITEI(NOUT,  11) NAMEX X{1) NAMEY Y(1)
T PORMAT( TGN A8, (1) 1 ° PIE. 8. 8K, 88, (1) ¢ * FI8.8)
cc 10 99
16 contYimue
[4
3 INITIALIZE AL
c
10P TR0
0P TYSLIO J
TY:(pmm/ 2309 [
N ON:(MmM-1)72 -
b 00 20 Jst, MM {
4 20 aL(Jl:00T 1
? WRITE(NDUT.28) NAMEN . NAMEY,  (ALIJ) Je1 MM} o
28 POMMAT(/ 14X, 1M 6% AQ 6% A&/10X,2811H-) 2X . 91A1)
00 30 Jrt, MM 5
L - 30 AL(JlreLaNK -
- [
.. 3 PIND MAX AND MIN R
. < .
3 CALL MAN[N N, NMAR_ 1ND) .
" CALL ™MIN{N, N NMIN_ INO)
b CALL MAR(Y %, YMAX INO) S
b - CALL MINEY W, ¥MIN, 1PD) .
} . AR e NMAX - XMIN
RysvMAR-YMIN M
IPIAX LT 1. E-20) 10PTX «
E—., IPEAY LTt €-20) 18PtV .
¢ .
. [3 PLOT 0
b : € g
.. 813, FEERT IR
R [3F] Do &3 JrV. M :
st IP(I0PTX _EO 1) GO YO 3¢
N Cref(X{J)-NMIN)/RE) Y -
. (ST Go 1o 37
. 36 cie- 8
L‘ 37 1F{IQPTY €O 1) GO YO 38 :
C2riviJ)-YMIN)/RY ARSP IO u

[P Sh CAY U SUI T T YAy W G W ST U WU W Sy e |




W TS i N 0 S S N A i S e A A el ML AU Ot saad el ninlh - o . Pdumie at " Bt it Jhehs et Maay 3

s20 co Yo 3¢ ° -
38 cas s ars®io
n KteOMe (C1o1 ot & ARSP O

WZ2sONE (CAeT o1
ALIKYI)o 21
ALIRZ)e 22
1P(10PY €. 1) GO 10 &1
0D 42 e, K}
42 AL(1)eX
00 43 el K2
a3 AL(1)e22
41 coONTINUR
WRITEINOUY 40) JJ . X(J). Y1),
40 FORMAT(10K,18,2F10 4,2X,9141)
Jaeaden
ALIKI)eBLANK
aLixz)
1F(10PY £Q.1) CD TO &%
0O 84 193 K1
448 ALI)eBLANK
00 48 1311 K
a8 AL[I)vBLANK
4% CONTINUVE

76

ALITT, 1) MM

c L
c 10
1 2] CONTINUE ARSP IO
RETURAN ARSP O
£END

SUBROUTINE CPMA{FT NFREOS NCOVYM CT ST OETA RYMA SI1C)

Coeveesssosnasesesossessessssassssesnsssacesshonansasornnesnoans

SUBROUTINE TD COMPUTE CEPSYRAL CORRELATIONS FROM SPECTRAL
DENSITY FUNCTYION FT VIA CEPSTC AND THEN TO COMPUTE NCOVM
BETAS FOR AN INFINITE MOVINC AVERACGE MODEL TRUNCATED TO
OROER NCOVM.

Aaaal L anng o

INPUTY . FY - SPECTRAL OENSITY FUNCTION EVALUATED AY NFREOS
EQUALLY SPACED FREQUENCIES BETWEEN O AND Two @] .
NFREQS - NUMBER OF PREQUENCIES
NCOVM - NUMSER OF CEPSTRAL CORRELAYIONS TO COMPUTE AND -
ORDER OF TRUNCATED MOVINC AVERAGE MOOEL

OUTPUYT: CY - CEPSTRAL CORRELATIONS
GEYA - VECTOR QF MOVING AVERAGE COEFFICIENYS
RYMA - RESIDUAL VARIANCE FOR MA MODEL
331G - SIGMA INFINITY SOUARED FROM INTEGRAL LOC SPECTRUM

AUXTILLIARY: ST
SUBPROGCAAMS CALLED: CEPSTC . FFY CLPLY)

asasRTEsesTEtIEEE KT ANSANI RN R TSR IR ESTR IR IRIRSELIROTSS
COMMON /UNIT/ ITUNIT, NSCRCH

DIMENSION FT(1),CT(1),STL1) 0ETALY)

CALL CEPSTCIFT NFREOS. NCOVM CT,ST,S1C)

PRAARARNNNAPRAINAARARANANR

: CY CONTAINS CEPSTRAL CORRELATIONS :
¢ WRITE{IUNIT 10) SIC 4
10 FORMAT(/ 10X, "S]GMA INFINITY SOQUARED (V1A SMOOTHED PER.) = ° 4
’:::L!éth'|lCT‘NCDVM,|.lN:!'C,I|,|) 4
g COMPUTE THE BETAS
c

BETA{1)sCTYL 1)
DD 323 1:2,NCOVM
BETA|1):0.
tMie] -
D0 820 K:i, IMI
820 SETA{1)t@ETAIT)*CT{(X)*BETA[I-K)erFLDAT(K)
825 BETAl1)+SETA(I)/FLOATI(I} « CT(I)
RvMat
00 830 11 NCOVM
830 RYMACRVYMACPETAILI)BETAII)
RYMA3 1 /RYMA
WRITEIIUNIT 832) RYyMa
832 FORMAT(//.,10X, 'Ma MODOEL VIa CEPSTRAL CORR., RVAR?®',
+F10 S,// V0%, “FIRST 10 COEFFICIENTS OF INFINITE MA:‘,//)
CALL CLPLTI(BETA, 10,1 4HBETA &1}, 1)
RETURN
TwD
SUBROUTINE CUMSP(SPEC, . NFAEQS 10PT WK N1}

CPreensassens s e esasesseessacsesssssercesnsansssssnsnsss
SUBROUTINE TO PRINTER PLOY CUM SPEC DISY FCTIN

18PUY
NFREOS SPECIV], ... SPECINFREQS)
1P NFREOS LY O, CUM SPECTRA IS CALCULATED
BUT NOT PLOTTED.
TOPT : 1 MEANS FREOS ARE O 7O 2M1
© MEANMS FREQS ARE © TO »)

ouTPUTY
w1}, L.WKINI] WHERE N1 [(NFREQS/2)e¢! 1P
1OPTr1 OR NFREQS (F 10PT®O : CUM DIST

NP e R NI S RGP I RN IAUBEeCaTR TR IRTEREOIASNRNRIEITRS

ANANANNNANRRNANANA

DIMENS ION SPECI V) , wr{t}

NPROINFREOS
NPAEOS: [ASS(NFREOCS)
FFrREQC:O O
N1I[NFREQOS/2)e1
DELF+8 sATAN([' O)/FPLOAT(NFREQS)
IF{I0PY Q. 1) GO 1O tO
N1tNFREOS
ODELFs8 sATAN(1 . O)/PLOAT(2¢ [NFREQOS-1))
10 comtIimue
cesPEC(Y)
we(t)espECin)
00 20 1:¢2,M)
wKiJ)swk(I-1)eSPECIT)
crcesPECHE)
20 COmvimuE
00 30 1. MY
weil)ewxil)/c
30 comtinve

on

IFINPAO LT ©) CO TO 40O
CALL SPPLT(WK NI FPREQ, DELP O}
40 NPREQCS +NPAO

nn

RETURN

enp

SUBRDUTINE CYARP(CORR M NP wki ALPM}
.

esees ARSPlIO
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Y ObeC et aouthse aacieht Sache bAs s A e dvas i AN IS L
- b . h ~
€ ansric T
4 SUSROQUTIWE YO CALCULATE THE COEPPICIRNYS ALPW[Y), ...
3 ALPWINP) OF AN AUTORRE Sive PROCESS DF ORDER NP
c Clvenm CORRIY), ... . CORRIM]). (M CE NP
4
3 iNsur 7 7
[3 NP M. CORALY) ... . . CORRIM)
[
3 outeuY
3 ALPN[Y), ... &L PK{NP)
<
4 SUBROUT INES CALLED : WONE
[4
Creetoanspersittns st esads @ niildarzaeenisntedssssstisssvanennare
4 ARsPiO
DIMENSION CORRIM) . WKI(NP) ALPN(NP] 1e
[4 ARSPI10O
wkil1)e-CORR{ YY) aRsPlO
17i{NP . CY t} GO TO 10 ARSPIO
ALPHiVI I WRY L) ARSPIO
RETUAN ARSPIO
c ARSP1O
1¢ DO 20 132 NP ARSP1OQ
CYeCORRIL} ARSPIO
€20y, ansrio
IMIeg- ARSP1O
00 28 Jrt, 1M1
CHsCrowk1(J)oCORR(T-J)
28 C2eC2ewk1(J)eCORR[ D]
Cu-qcr/c2d
ALPHILIsC
00 26 Jey, 1M1
2 ALPHIU swKI{J)sCowki[]-J]
0O 27 Je1 1
27 WKl{JlsaLPHid)
20 CONTINUE
4
RETURN
END

JUGROUYINE CYCR(R A0 M)
DIMENSION R{M)
oD t lvi1.M
) R{I}sR[1) /RO
RETURN
TND
SUBROUTINE CVRARYIR RO M WK1 wK2,PART)

Covssnsnnsesnans sevses sean asens cess
[4
3 SUSROUTINE TO CALCULATE THE PARTIAL AUTOCORRELATIONS
c PARY()), ... . PARTIM]) GIVEN THE AUTOCOVAR]IANCES RO,
4 LERE DO 1L 1
[4
c INPUY
[4 LR T TR D S}
4
[4 ouTPUT
c PART (1], ... . PART (M)
[4
[3 SUBROUTINES CALLED - WONE
[ 4
Cowreoscenssensacsasnnouissesnssnnsrenansnosasanonsnnansnts
3
OIMENSION R(M} . WKIIM]) WKZ(M]} PART (M)
[4
00 1 It M
" 1 ®(t1):=A(1)/mO
718 4
2T wri[t)s-ml1)
J20 PARTLV)E-M(Y)
T2 1Pim 86 V) LD IO Y
722 00 10 1:2.m
123 Cramil)
724 [+ LR}
128 1Mt
124 00 1S Jet, gm
727 CrscCrowxig)amiL-J)
T2s 1 CIsCemxt1{J)aRiy])
Ty ART{1Ya-(CY/C2)
730 wK2(1)vPART(]I}
731 DO Y6 Jri, 1My
132 e WK2[J)IWKI(J)SPART I)owKkI(1-J)
733 0o 27 et
734 27 wrils)owk2{Jd}
73 e CONTINUE
734 4
T3 %% OO0 100 131.m
738 100 A{1lem{]}esn0O
738 c
140 RETURN
141 enp
AL T SUSAQUYINE CYSPWIR RO, JIOPTY NTRUNC NFREC . WORK] WORK2 SPEC)
743 . F T T SN L
Te4 CivEn RO, . ®{1) ., RINTRUNC), THE FIRST NTAUNC?
a8 AUTDCOVARIANCES OF A TIME SERIES XI|.]}, SUBROUTINE CVYSPW

CALZULATYES SPECI1]),. ..SPEC(NFREQ), A SMDOTHED ESTIMATE
OF TwE SPECTRAL DENSITY OF X[.) AT THE NFREQ PDINTS

O TwOP I /NFREQ, ... . TWOPIe{NFREQS-1)/NFARO. THE WEIGHTING
FUNCTION 1S SPECIFIED 8Y THE USER BY 10PT (SEE BELOW)

METHOD - THME CMOSEN WEICHTING PUNCTION wORKII1), ...
WORKT{NTAUNC) IS CALCULATED FOR A SPECIFIED TRUNCATION
POINT WTRUNT. THMEN & YECTDR OF LENGTN NFREQ IS
OETEAMINED AS (RO WORKI{1}em{1], . ..  WORKI[NTRUNC)e
RiNTAUNC) . O, L.0)

TMEN SUSRCUTINE FFT IS USED TO FIND THE COSINE
TRANSFQRM OF TMIS VECTOR THIS TRANSFORM IS DIVIOED BY
TWOP! GIVING THE OESIAED SPECTAUM

proy

iNPyY 4
MTIRUNC, NFREO; RO, RI'}, . . ,R{NTRUNC)

B

1007

A3 CIVEN BY T w ANDERSON : TNE STAT ANAL OF TIME
SERIES, TWE FOLLOWING OPTIONS OF WEIGNTING PUNCTIONS
ARE Avalras.e

[ 250 i i e B

.

[X-1ANN) BARTLEYTY

1oPTr2 MODIFIE0 GARTLETY
10PT) NANNING

IBPYes - HAMMING

10PTel - PAAIEN{])

o din: a8 8

I1OPTag anieni{y) I{NTAUNS MUST BE EVEY)

ouTPUT j

srect), . SPECINFRED) 1

AUNILLIARY WORK) WORK2 B

SUBROUTINES CALLED (441 1
. 1

AANAARAAANANAANAANAAANANARNNARRARNANAARANN

ARSP IO

N
alz




T84
788 .
788
87
188
789
Te0.
Tt
192
793
794
T8
104
797
kA X ]
98 .
s00
201
802
201
04
so08%
8086
807
408
s09
410
a1
12
813
[N
s
ars
[ R
[REY
e
820
82
.22
223
224
828
826
827
828
829
830
€231,
832
4313
(%1}
ays
838 .
237
ads
439
s40
[ TN
sa2.
881
s4a
aas
aes
sa7.
aas .

DIMENS ION R(NTRUNC) WORKI(NTRUNEG) . WORK2(NFREOQ) SPRCINFREG)

€ InivjaLlze

Pisa _saTAN(I ©)
TwoPle2 ep}
0O t 1v1 NFREQ
SPEC(l)e0

t wORK2[I}eO.
seeCi 1) omO
cranTauUNC
CIINFREQ

[4
c CALCULATE SPECIFIED WEIGHTS
4

1FP{IOPT RO.V) GO TO 2
IP{10PT E0 . 2) CO TD &
iFitorY €£0.3) GO YO &
tFrf10PY EO . 4) CO YO 8
1F{10PY €0 .8) CO YO 10
1rF(10PY €0 .8) GO TO 12
1P{10PY £0.7) GO TO 20
IPI10PT EO.8) CO TO 22
GO YO 99
14
4
4 BARTLETY
4
7 00 3 Je) NTRUNC
Qred
02+01/Ct
03:08/C2
3 woRK1{J)t2 s[l}V -02)/{' -03)])
CO to 14

c
c MODIFIED BARTLETTY
4

4 DO S Jri. NTRUNC
® WORKI(JU}sZ (1 -(FLOAT(J)/CH))
CD Y0 14

c
4 HANNING
[4

[ 00 7 Js1 NTAUNC
T WORKI[J)sy eCOS((PIerLOAT(V])/CY)
GO YO 1a

4 HAMMING

. DO 9 J:t NTRUNC
P WORKI1[(Q}s1 08¢ $22COS{(PInFLOAT(J))/CY)
GO YD 1a

C
c rARZENIT]}
c

10 DO 1Y ur1 NTRUNC
t WORKI(J}22 o1 -(FLOATIJU)/Ct)se2)
Co TO 14

c
c rARTEN(V]
[

12 MI:NTRUNC/2
00 13 Jr) M1
JrtsJemMy
D1:FLOATLY)/CY
02¢01922
[EYE-SEXE |
WORKI(u)e2 {1 -6 s02¢6 =03}

13 wWORK?I(J1)sa e[V -[FLOATIJUI]/CY1))ee)
co TO 14

20 00 21 Jr1, NTRUNC

21 WORK1(J)12.0/11.0+4(PLOAT(J}/C1)uns)
€O YO 14

22 00 23 Jt) NYRUNC

23 WORK1I(J)12 ©/(1.0¢(FLOAT[U)/C1)}o28)

[4
< caLy FrY
[4

14 00 1% U1 NTRUNC

18 SPECIUC1 ) rwORKY(J)oRiO}
CALL FFT(SPEC . WORK2, NFREQ NFREQ NFREQ, 1)
DO t6 JrvI NFREO

16 SPEC(J)ITrSPEC(J)/TwOP]

#9  CONTINUE
RETURN

4 SUBROUTINE TO READ A DATA FILE FROM TAPE NTAPE AS FOLLOWS
c
[4 o : Lamil), ..., LAB(20) (2084)
c 02 : SAMPLE STZE N, FORMAT LIT),....L[8).(15 8y 3a4}
¢ ©3.CARDA . ... : OAYA X(1),....X(N) IN L FORMAT
c
Coseorvas sesseea seefer ssanue I EFEE AR NN NN]
4

DIMENSEION X{1) . LiS), LaADIZ20}
c

REACINTAPE 1) LAS

Y PORMAT(20A4]
READ(NTAPE 2} N, L
2 FORMAT(IS, ax Sa4)

MEADINTAPE L) (X(1).101.M)
c

RETURN

eND

SUBPOUTINE DESTAT(X N NAME,  IMEAD.L,INIT, 10UT,028,080,.078)
Cesoes seaay venssn tsesuseresenans teonsree
c SUSROUTINE TO PRINT DRDERED ARRAY &Y QUANTILES AND COMPUTE
(4 OESCRIPTIVE STATISTICS
3 LI
[4 X ARRAY OF OROER STATISTICS
c N DIMENSION OF ARRAY X
4 WAME  NaME DF DATA SET . MUST OF AARAY OF OIMENSION 20 IN
4 CALLING PROCRAM
c IUNIT. NUMBER OF UNIT QUTPUT IS DESIRED OW.
[4 IN1T © FOR FIRSY CALL, | THEREAFTER
[3 IOUT. 1 |7 OUVANTILES YO BE LISTED, © OTHERWISE
4 K wey WORX VECTORS OF LENGTN NN1aNs2e]
9 OUTPUT PRINTED OUTPUT IS ON TUNET.
c N0 SUBROUTINES CALLED
Cr o0 v er et er s sanen s it s s sRE o RN UEEdR I s EnattindaassnonuEdRErasiones

COMMON /UNLT/ 1UNIT, NSCTREN
DIMENS [ON X{N) NAME(20) ,3UM(4) SUMSO(4)
CIMENSION Lia)
DIMENSION I1MEAD(20!
MUNTT : JUNIT
c COMPUTE L,THE ARRAY OF QUARTILE S]IES
1F{INIT EO O) GOTD &
tr(Lilal ko0 w1 Covo 2s

L] (S
LY ¢ Ll
a2 e e e » o o - P < PP Sy G Gy

oW

AnsP 0
ARSPIO
angrio
ansPIo
ansrio
aRSPIO
ARSpPio
ansrio
ansrio
aRgri10Q
ansrie
ansrio
amsrio
ansrio
aARSPIO
argPio
angrio
ARSPIO
angeto
ARSPIO
angrio
ansrie
ARSPIQ
anspio
anseio
ARSP O
aARSPIQ
ARSP IO
arseio
arsrioQ
ARSP1Q
anspio
ARSPIO |
arsPio
arsrle
ansPico
anssio
anseio
ansric
ARSP | O
arsrio
aRgpio
aRsrioQ
anspiQ
ARSPiOQ
AREr o
aRSPIC
ARSPIO
aRSPIOQ
arsrio
amRseio
amse o
ARSP1O
anspio
anserio
ARSPIO
arseio
ARSPIO
arspic
anspPio
aRSPIQ
ansPilo
ansPlo
ansPle
anspio
arsrio
ARSPIO
anseio
ansrio
anseio
arspio
ansPio
ARsP o
ansP1O
arspio
arsePio
ARSPIO
anseio
ansrPio
aRsP 0
AnsS®I0
anspiQ
ARSP IO
aRsPiIo
arRspico
arsplo
ARSP IO
aRsPio
ARSP1Q
ARSP1O
aRsP1Q
ARSPIQ
ARSP1OQ
ARSP IO

ARSP O

W o e g

78




OIO‘

74

L2

1000 .
1001 .
1002,

1003
1008
1008
1004
1007
1008
toos

1010
1081

1012
1913
1018
1018
1018

1017,
LXT ]
1019 .
1030,
103t
to22,

1023
1024
1028
1026
1027
o8
1030
1930
1021
to32
1e33

10348 .
re3s .
1036 .

10317
1038

1939
1040 .
108
1087
1083 .

to4s .
1007

L2 0Lt
(S B ENNY
Le v oL
ISRAN « MODIN 8) ¢
COTD 120,11.12,12}, 18RAN
11 COnNTINUE
Le ¢ 1L e
co Yo 20
12 CONTINUE
Lo Ll ey
Ve Ll et
¢o to 20
13 comTinuE
L2 & L e 0
3 s Lt e
Le ¢ L e
10 CONTINUE
SRR YN
LEZleLlv] & L2
Li3)e {2) ¢ L3
NEREISS FEEIRY

[ 4 PRINT DATA ARRAY - ONE COLUMN FOR EACH QUARTEAR.
k1] WRITE(NUNIT 1001} NaME
wR)TEINMUNIT 1020) IMHEAD

tPiIouT . 20.0) COTO 38
WA TE{NUNIT, 1002)
WRITE(NUNIT 1001}
00 3O 1 1+ 1.t
20 WRITE(NUKIT 10081 § x{1) . X(L(8) « T). x(Ll2)=1) . x(L(2) + 1)
WRITE{NUNIT Y008

TF{LY .GT. kL) WRITEINUNIT 1006) X[L(1])
IPLL2 .GT LL) WRITEIHUNIT 1007) x{t{(2))
TFiLY €Y LL) WRITE(NUNIT 1008) X{L{3])}
1FiLe GT LL) WRITEINUNIY 1009) L4 K([LI&))
3% IF{INIT EQ. 1) RETURN
4 COMPUTE ANC PRINT DESCRIFTIVE STYATISTICS
L |
s 1 o
$50 v+ ©
Lo 80 1 + 1.4
$1 1 0 0
sol » 0.0
Kk s L{1)
00 40 4 v X.KK
$1 ¢ $1 o XiJ)
501 v S01 * X[J}ex(y)
40 CONTINUE
X 3 % o+ Lt1)
$ 15 + 81
$£50 « $S0 + 30!
SuMil) ¢ S1
SuUMsSOil]) + S0OI
$0 CONTINUE
IF{10UT €0 ©) GO YO 8%
WRITE(NUNIT 1010} (SUM £1Y,3t9,8)
wRITEINUNIT 1011} (SUMSO (1), 171, 4)
S8 X@AR : S/FLOATIN}
YAR &+ [SSO -SeXBARI/PFLOAT(N-1)
SD : SORT(VAR)
4 IN THE ORIGINAL VERSION, ©25 030,078 ARE COMPUTED MERE.
c IN 8RSPIQ. SUD. OUENT COMPUTES THMESE valLuEsS.

010 ¢« 078 - ©O28
XBARIO 1+ (X0AM - ©50) / (2. s 010)
soleo . 80 / (2 * 010)
SO1OLE = ALDGISDI2)
SSONISSO/FLOATIN]
WRITE(NUNIT V012
WRITE(NUKIT, 1013} N 025.080,076,010
WAITE[NUNIT, 1034) SSOM.XBAR, VAR SD,XBAR]IQ.S0IC,SDIOLG
¥99 cONTINUE
RETURN
1m0t FOAMAT(///T20, 20a4)
1002 FORMAY( /T840, "ORDER STATISTICS [N OUARTERS'/T40,28{tHs)!

1003 FORMAT(T20, " SEQUENCE /720, " WITHIN /T20, ' OQUARTILE N
¢« FIRSYT OUARTER SECOND OUARTER THIRD oUaR FOURTH OQUARTEN"
 /TZ3 80 vMw} 203K, 13 (1Me} 2%, tA(IH=)]})

1004 FORMAT(T20.18 . 4[1x F1S &)}

1008 FORMAT[ 1x)

10C4 FORMAT [ i1Ne T29 P13 &)

1007 FORMAT (| I1He TAS FIS &)

1008 FORMAT(1Me TE81 F1S% &)

1009 FORMAT(I1Me T20 18 177 F1S 4)

1010 FORMATIIND T20, *SUuM - % &|1X F18 4))

1011 FORMAT{1%O T20, ‘SUM OF "/T20,' SOUARES 11X 41X ,F1S 4})
1012 FOMMAT{///74%, 'DESCRIPTIVE STATISTICS /T4s 23(1KNe))
1013 FORMAT[//, 120, *SaMPLE"’ T28, ° LOWER'  TE2, * UPPER

- Te4, "INT_OQUARTL/,T20, ° SIZE"
. .T28.° QUANTILE' T80,  MEDIAN',T62. ' QUARTILE",

. X Y RAMCE " //.720,18,729 4a{CYv1 4, 1x))
1014 FORMAY(/// T3S "SUMSO/N’' TIO, "MEAN' T4C,* VARIANCE', 752,
. © SYD DEV S _Y&&, 'MEAN 10’ T76, °'STO DEV 10°,T88,
. ‘LOC STO 10°//.716,71G11.4,1X))
1020 FORMAT (720, 2044)

SUBROUTINE DESYT(NYT NFREQS, XSEAS NCOVYM, NOMP,
SLL2. 10PTMX)

“ee P L L R T Y Y
SUPAOUTINE TO DESCRIPE Y -TILDA VIA PERIOCDOGRAM, AUTOCORRELATIONS.
A ONESAM ANALYS!S OF PERIODOCAAM, CORARLOGRAM, AND BPARTIAL
AUTOQCORAELATIONS 1S PERFORMED TRSTING FOR WHITE MOISE.

IMPUT: NYT - NUMBER OF OBPSERVATIONS IN Y-TILDA
NFREOS - NUMBER OF EOQUALLY SPACED FHEQUENCIER AT
WHMICH TO CRTAIN SPECTRA
1SEAS - SEASONAL PERIOD OF DATA

NCOYM - NUMBER QF COVARIANCES YO COMPUTE
AoMP - S12E OF NEICHEORMOOD FOR LDCAL QUANTILE
ANSLYSIS OF PERIQOOCRAM
[ NAMES D7 9ES?T, SECUNDO SEST AR MODELS
10PTMN - SELECT MODELING OPTION
1 - MO ARAMA SELECT MODELING

2 - ARMMA SELECT USING AR PROM BURC ROUTINE .
AR INVERTEQD TO LARGCE ORDER MA TO »RODUCE
COvARTANCE MATRIX FOR SELRCT.

3 - AAMA SELEC! USINE TAUNCATED INFINITE Ma
DERI VED USINC CEPSTRAL CORRELATIONS .

4 - 90TR 2 AND 3 PERFOAMED

ourkPuT vYAmR|DUS MOOELS AMO DIlAGNOSTICS .
~MOpELS. AR gv BEST CATY OROER

AR 8y SECOND BESY CATYT CROEN

AR @Y BURC ALCCRITHM USING LARGER OF GEST AND
SECOND SE€ST ORDENS

MA QY (NVERTING BUAC AN

ARME By USINC COVARIANCES PAOM AQROYE MA N
SCELEZTYT RECRESSION ROUYTINE

“MA BY CEPLTRAL CCARELAY ONS

ARMA @Y USINC COVARTANCES OF CFPSTRAL MA IN
SELECTY REGCRESSION AROUTINE

MAARARANANARARAARRNRNARANANARNARNNAANANNARN

P STt P G G Wy WP U A G Y P

anspPio
ARSP IO
AREPIOQ
angPI0Q
ansr .0
arsPio
ARSP 1O
arsrio

ARSP 1O

AnsPlO
ARSP 1O
ARSP1OQ
ARSP)O
aRsP10
ARSPlO
ARSP IO
ARSPIO
ARSPJO
ARSPIC
amsP1Q
ARSP IO
aARSPIO
ARSPIQ
ARSP1O
aARSP IO
aRsP1Q
ARSP IO
ARSP O
ARSPIQ
ARSP IO
aARSP1Q
ARSP1IQ
ARSP IO
aRsPIQ
aARSP1Q
ARSPlO
arseio
ARSPIQ
aARSPlQ
ARSPIOQ
ARSP 10
arsP10Q

ARSPLIOQ

ARsSPIO
aARSPIQ

ksl

79
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T Padlie o e A . S St it At St i SR R i B A S i T i S 4
4
4
[ 4 SUBPROCRAMSE CALLED  OYCYF CVYCR OQUENY DESTYAY PPLOY x80,7CODEA, ARSP IO - “
[4 MINMAN , QUICK . FOFNE , OTYDPFQ. . WEPACE OLOCAL. ARgP IO |
c PPLOTC . PTEAP MIN MAK, PREPSP CUMBP $PPLT, ansrlo 4
'3 PCOAR CYPARY CLPLTV PARTRY AJICLS . PARZ, ansrio ,
[ RELMN CYARP ARSP OMEMAY MANSPA CVEPwW, DTARS, ansrio
4 PARTAR MACY CLPLTZ, ARMA MAMNSL SEULAEC, . SLMK, aARSP 1O b
c (1212 2% aAngPio K
[ aAngrilo 80 o
Covscos sessccnasses ssscenne.vanene ARSP1Q .
COMMON /DAT/ YT(1000) ,CY{1200) ST(1200),P7(1200) wakmi{gi 81}, ARSP)O -
N JERR{BOO) MN(280) COMR(280) . INDY($O) .COPT(80}, aARgPlQ A
[] AICIZ80) ALmVIZSO]). ansplo
. $I1CI2) MINVCI2), NAMES (280) angrio 4
] LABYI20! 1CI110) ALPHTP{280O) ARSP 1O
COMMON /UNIT, JUN]T NESCACH ARSPIQ [
O'MENSION BETLIZ80) LABPA(20).LABARZ(20) ARSP1O
DIMENSION LL2(2.2) LABP(20) . LABC{70) LABARSI[20]}. LABW(20) aARSP1IO
P/ mBw . PERL- . "DDOC- . o " arsrio 3
sc/'CcoOm LCELOC T, CRAM 1 Ye / AREPIO K
PA/"PARTY " CLAL ", AUTO' ‘CORR’, ‘ELAY ' “10ONS‘, 145" v/ ARSPIO o
OATA LABARI/"BEST  * ORD'. 'Em &° . ,'ECTR , faL D, ARSP)O b
. CENSIC L CTY 12 ARSPIO .
DATA LADARZ/"SPEC’, "TRAL',' DEN', L, FROC "M oBU’ , RE AC, ARSPIQ 4
s'R MO, ‘DEL ‘', 1%e" 3 ARSPIO o
CATA LABW/'SMOO' ‘THED',' PER' . ‘1000°', 'GRAM' " - P’ ‘ARIE', ARSPIO g
. W oWl TNDOW Y1 “f ARSP1O o4
0ATA MDIM/61/ AmsPiQ
TWOP I8 OvATAN|1Y ©) ARSP IO
[4 AREP 1O !
c COMPUTE PERIOODCRAM. COAMELATIONS aRsPlO ~
c ARSP IO
CALL DTCYP[YY NYT NFREOS NCOVYM CT ST FT A, RO) aRsPIO
DIYsRO/TWOP] ARSP)O
NI {NPREOS 2) e ARSPIO
ORLP»TWOPI/FLCAT (NFREQS) : ARSPIOQ
CALL CVCRIFY DIV NPREQCS) arRsPio
3 arsPio
c PERFOAM ONESAM ANALYSIS ON MAw PERIOODCRAM arsplo
c AasPlO
CALL QUENTINFREOS F7T LABY LABP 2 1, ,NFREOS*4 P25 PSO, PTE] ARSPLIO
4 aARSPIO
c LOCAL OUANTILE ANALYSIS OF PERIOCCOGRAM ansPio
¢ ARSP 1O
I7(NOMP LE ©O) COTO 608 ansrio
NOLE[NFREOS*NOMP) /2210 arseio
OIvQst /FLOATINFREQS) aRs$*10
CT(V11sDIvVO ARSP 1O
DO 400 1:2.MOL arspio
$00 CT(1)eCTI1-%}eDIVO ARSPIO
CALL OLOCALIFT _CT _NOL, NOMP, LARP|} ARSPIOQ
608  CONTINUE aRsPiC
c ARSPIO
[4 PRINT PER;ODOGRAM AND CUMULATIVE PERIDDOGRAM arse)o
4 aRSPIO
CALL PREPSP(FT NFREOS.),1.0.CT SPMIN, SPMAX) ARSPIO
SPLRISPMAN-SPMIN ARSPIO
WRITE(TUNIT 61C) SPMIN SPMAX RO SPLR ARSPIQ
610 FORMAT[1M! YOK 26HFOR PERIODOGRAM, SPLMIN &t F12 5 2x, ARSP1O
TIMSPLMAK + ,F12 § 2% THRIO) t . F12 B,/ Y29, "SPLR ' F12.8) arsPlo
FFREQ:Q O aasprilo
CALL SPPLTIFT N1 FFREQ DELF 1) ARSP IO
NFROINFRECS ARSP 1O
WRITEIIUNIT §20) ARSPlO
§20 FOARMAT([//. 10X 28MCUMULATIVE PERIODOGRAM : ) ARSPIOQ
CALL CUMSPIFT NFRO 1 .CT, Nt arsrioQ
c ARSPIO
c PRINT CONRELATIONS ARSPIOQ
c ARSP IO
WRITE(IUNETY 62%) ARSP 1O
62% FORMAT[1WI T10 "TIME DOMAIN ANALYSIS CORAELOCRAM', //]) ARSP IO
CaLL PCORRIN _RO_NCDVM_CORR] AREP IO
c ARSP 1O
4 PERFORM OUANTILE ANALYSIS 0% CORRELOCRAM ARSPIQ
4 ARNSP O
CALL OUENTI(NCOVM.CORA, LAPY LABC.) O NCOVMeds £23.CS0 CIS1} ARSPlO
3 aARSPiQ
4 CREATE INFORMATION LAC FUNCTION anssio
c ARSPIO
DO 708 1:1 NCDVYM arsprio
708 FT{11:-0 S*ALOG{) -CORR(I}sCORRI{I])]} ARSP IO
WRITE[IUNIT YOS ] ARSP 1O .
709 FORMAT(/ 10X, INFOAMAYTION LAC FUNCTYION: -0.5°LOG[1-RHO=*2)") ARSP IO
CaLL CLPLTI{FT NCOVM 1 &MINFD, &1 1)) ARSP1O
WRITEITIUNIT T10) ARSP IO
710 FORMAT(1MY / 10K, 27MAR DESCRIPTION OF ¥ TILDA :.//, 10K, arsPiO
+'PARTIAL AUTOCOMRELATIONS Y18 THE YULE WALKER EQUATIONS: ') ARSPIO
CALL CVPART(R_AO NCOYM . CT, ST FT) ARSPIO
c ARSPIOQ
4 FT CONTAINS PARTIAL AUTOCORRELATIONS ARSP10
4 PRINT PARTIAL AUTOCORRELATIONS ARSP 1O
c ARSP 1O
CALL CLPLTD{FT NCO¥YM, 1 ANPACF 1.0,-1.0) ARSP1O
(4 aARsPIO
c PERFORM OQUANTILE ANALYS]S OF PARTIAL AUTOCORRELAYIONS ARSP1O
[4 ARSPIO
CALL OUENT(NCOVM FT LABY LABPA. ), 0, NCOVM+4,C25,.C350.CT78) ansePio
3 AnsP1O
4 COMPUTE PREDICTION YARIANCES AND AJC ARSP1O
4 ARSP1O
CALL PARTRV(FY NCOVM, . { ©,ST| ARSP1IO
CALL ATCLSIST NCOYM NYT, BLRY AIC,LAIC) ARSP 1O
WRITE[IUNIT 961) LAIC ARSPIO
$61 FORMAT(//, 10X, tSHDROER BY AIC ¢ ,13) amseio
CALL CLPLTZI(ALRY AIC NCOVM, 1 SHALAY &N AIC 81, i} ANSP1Q
(4 arsr10
11823 4 COMPUTE CAY AR ORDERS ARSP 1O
1188 4 anspio
1188 DECY /FLOATY{NYT) ARSPIQ
11se CALL PARZI{ST NCOVM NYT FY _NORDI! ARSP IO
1187 WRITE[IUNITY 970) ARSPiQ
X 1188 970 FORMATL///) arseio
. 118y CHLL RELMW{FY MCOVM DEC MIN) MINZ) ARSPIO
~ 1180 1F(PTi{MINI]) LE -1 ] COTO T3 ARSP 1O
1V8 WRITEIIUNTIT 1801} ARSPIOQ
3 1182, 1401 FORMAT{//, 10K, ‘ORDER BY CAT ¢ 0. °) ARSP IO
b 1183 TN COmTINUE ANSP 10
1184 (4 AnsPio
L’ 1188 3 AR SPECTRAL ANALYSIS OF Y ansrlo
c ARSP1O
- - NORDTPoMINT ARSPIO
O IP(IMINIaMINZ) RO ©) CO TO 78% AnsP o
L RYTPIST{MING] aRgPto
) IF(MINZ EO.O) MINZ2eMINY ARSP1OQ
. SICII)agT(MINY) ARSPIO
SI1CI2)eST(MIN2) ansrio
MIMYC (1) eMINY aRsSPlO
MINVC(2)eMIN2 ansPlO
00 780 1JmMDe1,2 ARSP IO
IFIIIORD £Q 2} AND (MIN1 EO MINZ}) CO TO 7808 ARSPIO
WRAITE(IUNIT 728) MINVYCIIORD) SIG|{1ORD) anselo
728 FOAMAT(/ 10N, ‘FOR OROEA °.12,° AR MODEL, K RVAR 1 . F10.7) ARSPIO
WRITE{IUNIT 730) LL2{), 10RD) LL212 10RD) ARSPIQ
PR W U I I PP PP . . oo o PP P et et e e
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T30 FCAMAT{// 1O, VIMCOEPPICIENTS FOR 344, 1X, THORORA :) aRsP 10

COMPUTE &R CORPPICIENTS PROM CORRELAYIONS

CALL CVARP|COAR NCOVM MINYC{IORD) ST ALPHTP)
CALL CLPLYT(ALPHT® MINVCIIEBRD] v AKALPH &1,1)
711000 20.2) CO YO Tse
$1C(10MD)*SIG(IORD)s TwOP!

81

COMPUTE AR BPECTAAL DENSITY

PEPEPIY Wl NP

CALL ARSP(ALPHTYP , SIGIIORD) MINVYC{IORD) NPFAROS , ST FT)

CREAYE DELTA SEQURNCE FOR AR SPRCTRAL DENBITY

CALL DMEMAY(FYT NFREQS, XSEAS CT . ST LADARY])
CALL PREPSP(FT NFREQOS. 1.t O.ST SPMIN, BPMAX)

SPLASEPMAR-SPMIN
WRITE{IUNIT T80) SPMIN SPMAX SPLA

780 FORMAT(// ,1OK, 1BNSPECTRA, SPLMIN o F12.8,2Nn,
1ENSALMAK 3 P12 .8 4K SPLR 0+ ‘P12 8) -
CALL SPPLY(FPY N1 PPREO,DELF 1) B
CALL MARSPA(PT ALPHTYP NFREOS MINYCIIORD) 100,71 E-8 NOPM ST IERR)

NFRO'NFREOS
wRITE[IUNIT 770F LL201, 10RD),LL2(2, 10RD)

70 FORMAT([//, 10X 1 tHCUMULATIVE ,244,1X, 1EHORDER SPECTRA : )
CALL CUMSPLFT NPRG.,1,CY N}

Tac CONTINUE

88 CONTINUE

COMPUTE SMODTHMED PERIODOCRAM USIN" THE PARIEN WINDOW.

RIMONT L INYT/6) 02
FPI{NTAUNE CT NCOVYM] NYRUNCYINCDVYM/2]02
10PTwis
CaLlL CvSPW{® RO 1OPTW NTRUNC NFREQS . CTY ST F7T)
CALL CVCRIUFY DLY NFREOQS)
WRITE(IUNITY T84) NTYAUNC
T84 PORMAY(/ 1O%, "TRUKCATION POINT FOR SMOOTHED PERIDDOCRAM » °  13)

CREATE QOELTA SEQUENCE FOR SMOOTMEL PERIOUDGRAM

nnr

CalLL OMEMRY[FY NFREQS XSEAS CY ST, LABW)
MiaE€0 SCHEME SELECT PRACEDURE

10P TMX 1 - MND ARMA SELECY MODELING
2 - AmmMa SELECT USINCG AR FROM BURG ROUTINE.
AR INVERTED TO LARCGE ORDER M&A YO PADDUCE
COvVAR|ANCE MATALX FOR SELECT
3 - ARMA SELECT USINGC TAUNCATED [NFINITE Ma
DERIVYED USINC CEPSTRAL CORRELATIONS .
4 - BDOTH 2 AND 3 PERFORMED,

nArARARNNNNNN

1FLI0PTYMX 2O .1} CO TO 888

(R L ¥X]

WRITE{IUN]IT 800]

so0 FORMAY [ tM1 / 10X,29{ 1mMa) / SOX, 'MIKED SCHEME SELELT PROCEDURE

e/ '0n . 291L1Me) /)]

JF{10PYMR . CE . J) GO TO 810

1EHKD | EHKe

Co YO ads

COMPUTE BETAS OF TRUNZATED INFINITE MA FROM CEPSTRAL
CORRELAT |ONS

LG

010 CALL CPMA{FT NFREOS NCOVM CT,ST, BETA AvMa, SIGINFE)
co To aés

838  I1TRUNCOMINVC( 1)
TFUTTYRUNG LT MINYC(2)] TTRUNCIMINYT(ZY
1F1ITAUNC €0 ©) GC TD &84%

COMPUTE PARTIAL AUTOCORRELATIONS USING THE BURC ALGCORITHM
TNEN PROOUCE AR COEFFICIENTS FOR ORDER 1TRUNC

Annn

CALL OYARB(YT MYYT ITRUNMC.2.CT ST £T . R0, 21C ALRY}
wRITEIIUNIT 838) RO
438 FOMMAT{/ . 'ON, L FROM DYARB, RO:’' FI15.8) \

41C CONTAINS PAC F ., ALRY CONTAINS RESIDUAL VARIANCE.
PLOY PARYIAL AUTOCORRELATIONS.

AYMACALAY [ ITRUNC) /RO
WRITE(IUNTITY, 828)
436 PORMAT(/ 1OX, "PARTIAL AUTOCORRELATIONS VIA BURGS ALGORITHM: ', /}
CALL CLPLYDIAIC ITRUNC .1 4MPACPF 1. 0,-1.0)
CaLL PAATAR(AIC JTRUNC ALPHTP]
CALL MACY[ALPHIP 1 O, 1TRUNC R RO)
CaLlL CVCAIR RO ITRUNC)
WwRITE(IUNIT. 837) RO
837 FORMAT(// 10X, ISHCOEFPICIENTS AND INVERSE CORRELATIONS
/7,104 _JI3IMSUM OF SOUARES OF COEFFICIENTS s+  Fi0.4)
CALL CAUPLTZIALPNTP R _TTRUNC, ) ANALPK ANCOR] 81,1)
AVMAP tAVMAS TWOP]
Call ARSP(ALPHTP RVYMAP ITRUNC NFREOS ST ,FT)
ZalL OMEMRY(|FT NPREOS XSEAS . CT ST, LABARY)

CTALL PREPSP(FT NFREQGS . 1,1 O, ST SPMIN SPMAX)
SPLACSPMAR-SPMIN
WRITEITUNTIT 760) SPMIN SPMAX SPLR
CALL SPPLT{FT M1 .FFREQ DELF, 1) aRsSP1O
TALL WMANSPAIFT ALPHTIP NFREQS,ITRUNC, 100, 1. .E-6 NOFM,. ST TERR] arRsPio
NeROWFAEOS aRsP1Q
wAlTE{IUNIT B842) ARSPI1 O
842 FPOAMAT(// 1O, CUMULATIVE SPECTRA FOR BUAGC AR: ') ARSPIO 4
CALL CUMSP(FT NFERQ 1,.CT NY) ARSPIOQ
CALL ARMAIALPHTP [TRUNC, NCOYM BETA) arsPio
WAITELIUNTT 888) vMa ARSPIQ
848 FORMAT(//. 10N, MOVING BYERAGE MDDEL VIA SUBR  ARMA. AVARS ', ARSPlO
*F10 % // 10N, "FIRST 10 COEFFICIENTS OF INFINITE Ma:’,//) ARSP 1O
CALL CLPLTI(BETA 10, 1 4nBFTA &Y, 1) ARSPIG -
set  ICHKIICHKe} aRsPilO R
ARSPIO
OETERMINE MAX AR AMD MA ORDERS FOR SELECT ARSPIO
ARSP1OQ T
KioMCOYM/2-4 ARSPIO o
1PIKY ET 30) Ktu3e ARsSPiIO X
By arseio -
CALL MACY(BETA RYMa NCOVM, R, RO) ARNSP 1O
CALL CYCRIR MG NCOVYM] ARSP IO
CALL MAMPLL[R. 1 O.OETA NCOVM MDIM.K1,K2,.0,NYT wKkM, ARSPIO .J
eKPS NAMLS COFT, INDT RvmMa, 1ER) ARSPIO
IAVIIAB IR} 1ABSIRD) e aRSPIO A
TYSIWK I8V RV ARSPI1O -
€ Ll 5. ' ., INDY COPT ALPHTP SETA NOADAR,NORDMA) ansei1o
wo el mMIT, 8821 arseio b
882 FORMAT{//, 10N, °TO INTERPAEY CRITICAL ADD AND OELETE VALUES, ' aRsP1O 1
© WDTY Te V. / 10X TWEY ANE COMPUTED USING TWICE THE SAMPLE ', amnsPio 4
RS R I | amsPio
B TE[IUnIT _§30) AVS 1
8%¢ 71.Y. (//_10K_3THMAESIDUAL VARIANCE FROM SUSSEYT ARMA ¢ ,F10 7} 1
T/ (mORDSAR EO.O AND NORDMA 20 O) CD 70 840 amseio
.7°MORDAR €0 ©) GO TO &8s arsPio u
- Cy o e PRI , . P TP W AU TPl TN S WO SO S Op ST L) T PR P P S S S P
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CaLy CLPLTI{ALPNYP wODROA T ANALPR & 1)
(111 IFINDADMA 80 ©) €O YO

CALL CLPLYI(BRTYS NOADMA ' w8 01 1V}
880 continue

cY BT PV
“iw $Pman)

wWRAITRIIUNIT T00) SOmMIm SPmMAN 8P 8
CaLlL 8PPLYIPY M [ 1 TN BN}
NFAQTNFAROS
wRiTR(IUNLIY 078)

[ 13 POAMSY(// 1OR JINCuUMULATIVE BSuB

1 aAms sPECTEA ¥

CALY CUMBPIPY wPRD ' LY wY)

IP{ICHR BQ 1 AND 10PTME NR 3J) GO YO 838
cant)inut

AEYURN

END

SUBROUTINE DMEMAY (PT NP ageQS XS88AS CT 8 LAGEL)

Cevasenscsosnesncessnaneednencstnnedstssnscsssrrntocacrascssasacnss

3 OUYTINE YO COMPUTE DELTA MEMOAY SEGUENCE POR BPECTAAL
OENS|TY PUNCYION FT
INPUT: FT - SPECTRAL OENSITY
NFREOS - NUMBERN OF EOUBLLY 8 €0 FAROUENCTIES USED IN
COMPUTING 7T
XSRAS - SEASONAL LAC, | B , X3EAS:!2 FOR mMONTNLY OATA E7C
VABEL - LAPEL CIVING TYPE OF IwPuT BPECTAAL DENSITY

AUXILLIARY: CT, ST

outTPUT: PAIN

R PLOY OF DELTA SROVENCE

SURPROGAAMS CALLED CLPLTYY

AnANANNANANAANRNANN

sevanes crone
COMMON /UNIT/ JTUNIT NSCRCHN
DIMENSION FT(1) CTI1),$T(1), LABEL(20)
KSNF:1 /NSEAS
WRITEIIUNIT,  tOO] LABEL . NSNF
KFREQIXSNFIPFLODATINFAEOS)
INITeO
KFRECI+KFREQ® T

10 CONTINUVE
CY(1)caALOGIFT{INIToY))
ST[1)eCY (1)
00 20 192 KFREOQ!
CYLI)1cALOG(PY{TeINITYY

20 STIP)sST{l-t}eCcTli]}
00 30 1:1 ,KPRED
STII)*STUL}/FLDAT(TI)-CY(Te1)
IF{STI1) GT 3.0) ST{1)el ©
17(8T(1}. LT -3.0) $ST[)}r-3 0

30 CONTINUE
CALL CLPLTIDISY KFREO. ! 4NMDELT . J.0,-3.0)
IFLINIT NE.O) GO YO 4O
INITIXRFRED
co 10 10

40 WETURN

100 FORMAT{ 1M1 9K, "OELYA MEMORY FUNCTION', K //.)OK, 20484, /710X,

«PLOT 1t - LAG 1V IS AT FREQUENCY ©' /10K
*«“#L0T 2 - LAG 1 !S AY FREQUENCY ° F71.8,//)
END

FUNCTION DOT(X Y N)

Cose sveanss seess ssesess nsess “avaseesn
t

c INNER PACDUCT OF TWO YECTORS.

c

Casve acsnen sensan LEE RN csneasss sssssas

DIMENSION XU}, Y1)
DOUBLE PRECISION C
ti10.000
Do 10 Jrt.w
YO C:CeDBLE(X(1))epBLElY{])])
potsc
RETURN
END
SUBROUTINE DTARBI(DAY N NP 10PT Y X, YP RO, ,AJ, RVAR)

Cs oo resssesensersesasstusssensgsesesssenstssuressnaEgssansesacs

[4

c BURGS ALCOR)THM ([0PY:2) OR YOEPLITZI CAAM-SCHMIDY ALGORITHM

c FOA ESTIMATING PARTIAL AUTOCORRELATIONS AJ(Y), ... AJ{NP) aND

c RES JDUAL VARIANCES RYAR{1),,. .  RYAR{NP] POR AR ORDERS 1 THRU NP,
4

c sssesnae esses seve 2es asesvess

DIMENSION DAT(1}, Y( 1), X(1).YP(1) AJ[1), RYAR[1}
NPWPINONP
DO 1 ) NPNP
Yit)ieo.0
X(1)r0. 0
t YyPl])t0.0
D0 2 i1 N
Y(t)epDaTll}
2 M{1et)sDAT{I)

RO'DOT (DAY DAY N]/FLOAT(N]
$IG: RO
60 100 Jr1 NP
1IF{10PT €0.2) CO TO 10
AJ(J)e-2 . 9DOT(X Y .NPNP)/(DOYIN.X NPNP)eDAT!Y Y NPNP)])
Go 10 20

10 TOPs-2 s0QTIN( el YiJert) N-J)
BOT:007{X{Jo1) X(JeV} N-J)eDOT(VY(Ue1) Y{Jet]) N-J)
aJlJ)rTOP/BOT

20 cowTimuE
aJIrAILY)
SICeSICe (1. -AJIsAJI)
RYAR(J)}sS1C
DO 30 Kri,NPNP
YPIK)evIiK}
YiRjevIRjoASIOR(K])

30 NIK)TXIK)eAIIoYP (K]
DO 40 K12 NPNP
KKINPNP -N2

40 R{RK)sNM{KK-T)
x(1}1¢0. 0

100 CONTINUE
RETURN
End
SUBROUTINE DTCVYF{X N NFREOS M CTT,37,

ER, R, RO)

SUBNOUTINE TO CALCULATE THME PIRST Mot SAMPLE AUTO-
1ANCES RO R(1},. ., R{M) OF & samrLE Xx(1), CLRIN)
TIME SERIES XN(.) VIA THME FAST FOURIER TRANSFORM.

NoEpr), . xIN) ™

NFREQS : AN INTEGER (HYNOM, LARCESY PRIME
PACTOR (23) SPECIPFYIMC TME NUMBER OF EOQUALLY
SPACED FREOUENCIES BEYWEEN © AND TWOP] AY
WHICH THE SAMPLE SPECTRAL DENSITY (PER) IS

AANRANARNNANAN

aAnNSPio
ARSPIQ

ARSPIO
ARSPIC
AR °
ARSP IO
ARSPIO
ARSPLOQ
ARSPIQ
ARSP 1O
ARSP IO
ARSPIOQ

ARSPLIO
ARSPlO
arRsPio
aAASPIOQ
ARSPlO
LLELER
ARSP 10O
ARSPIO
ARSP IO

ARSPIO
ARSP1O
ARSPlO
ARsPlIO
ARSP 1O

ARSP IO
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nARNfARANRANNAAN

n

ARARRANAADNRARARAARARNAR

n

rARAAONON

ARANRNANRARARAArRAANANARANANRARARNAAARRONRPRRARDNANANNAA

LX)

TO B8P CavCuLaTED
ourTrut
Ay, . AINFA 1. no Ay, L. Rim)
Aunliiiany
cY. Y
OUT 1Nl CALLEOD DYBP BPCYVY PP Y

OImENS iON RN} CTINW

1 SYINFAEOS ) PEA(NPAROS) AIM])

Cavs OYSP (|2 & NFAEOL (V.8 . '
CALL SPCV PER N 2Qs ™ CY 3 A MO

tuas
(14
SUBROUT INE DYSP LS W w

g208 CY BT pEA)

SUBROUTINGE YD CALCULATE I®E Bameil SPECTARAL DENBITYPRR
AT TwE NPREOCL EOQUALLY rPaCED v OUENC IS OETWEEN O
mD TWOP 1 OF THE SAMP R XiV) LEINY . N ¢ NPREOS, FAODM

4 Time BERIES M
NPT
LI REN! iw)
NFREOQOS | LAMCEST PRIME FACYOR ¢ 23)
outeut
PEA () L PERIMFPACOS )
Acalitiany
cY. sy
SUBMOUT INES CALLED ree

CIMENSION X(N) CT(NPREOS) STINFRECS) PERINFREOQS)

TWOP INeS SATAN[1 O)*PiODAT{N])
BO ' 1+ NFAROS
CY{i1)ro

1 sT{i)re

Vo 2 Ter N
2 CYillexi)

CALL FPFT(CT.ST NFREOS NFREQS NFAEOQS . t)

00 3 11 _NFREQS
I PERIIIS{CT(I)*CT(I)*ST(I}eST[I))}/TWOPIN

RETURN
eno
SUBNOUTINE FCDDEA!X. IFORM, NAME)
evvstecstseertrstavEes s ncetT eI RETARNSaRa R ERS
SUBROUTINE TO COMVERY REAL YARIABLE X
wniCn %a&3 4 CHMARACTER FP-FORMAT [FORM
10 8 CMARACTER ALPWAMERIC ARARAY NAME WHICH 1S
in & PORMAT
INPUT . NSCRCH : SCRATCH TAPE NUMBER
X, 1FOAM
OUTAPUT : NAME( 1) NAME(2] . & CHARACTERS EACH
crsscesnmaanasusanuarsa teessssannanne
COMMON /UNIT/ JUNIT NSCRCH
DIMENSION NAME[2).1FPORM(2)
MEWIND MSCRCM
WRITEINSCRCH, IFORM) X
REWIND NSCRCH
READINSCREM, 10 ) NAME
1O FORMAT (244}
RETURN
end
SUBROUTINE FFT(A. 8 NTOT.N NSPAN.TSN)
MULTIVARIATE COMPLEX FOURIER TRANSFORM, COMPUTED IN PLACE
USING MIXED-RADIN FAST FODURIER TRANSFORM ALGORTTHM.
8Y R. C SINGLETON, STANFORD RESEARCH INSTITUTE, DCT. 1988
ARRAYS A AND 8 ORIGINALLY HOLD THE REAL AND IMAGINARY
COMPONENTS OF THE ODAYA, AND RETURN THE REAL AND

IMACINARY COMPONENTS OF THE RESULTING FOURIER COEFFICIENTS,

MULTIVYARIATE DATA IS INDEXED ACCORDING TD TME FORTRAN
ARRAY ELEMEMT SUCCESSOR FUNCTIDN. WITHOUT LIMITY
ON THE NUMBER OF IMPLIED MULYIPLE SUBSCRIPTS,
THE SUBROUTINE IS CALLED ONCE FOR EACM VARIATE.

THE CALLS POR A MULTIVARIATE TRANSPFORM MAY BE JN ANY ORDER.

NTOY IS TNME TOTAL NUMBER OF COMPLEX OATA VALUES.

N 1S THE DIMENSiON OF THE CURRENTY YARIABLE

MEPAN/N 1S THE SPACING OF CONSECUTIYE DATA VALUES
wrliE INDEXING THE CURRENT VARIASLE.

THE SICN OF 1SN DETERMINES THE SIGN OF THE COMPLEN
EAPONENTIAL, AND THE MAGNITUOE DF 1SN 1S NDRMALLY ONE.

NOTE WHEN TRANSFOARMING OATA TO THME FREQUENCY DOMAIR({ISHiet),
FPT YIELDS THE REAL AND IMAGINARY PARTS OF 2(FREQ). wWHERE

TIFRECI »SUM[Jt) TO N] OF X(J)aEXP{Te(J-1)ePFREQ), WHERE FREC

REPRESENTS ONE OF THE N FREOUENCIES ON THE GRID ©¢ TO
(2eP1n(N-1]/M)).
LL30 NOTE WHEN TRANSFORMING FOURIEA COEPFICIENTS BACK TO

THE TIME OOMAIN(TISNe-1), FFY YIELDS TME AEAL ANDO IMAGINAAY

PARNTS OF Wen{J), POR J*1 TO M.
A TRI-VARJATE TRANSFORM WITH AINI, N2, ,N3), BINI,N2, N3}
IS COMPUTED BY
CALL FPTIA B, NI1sNZeNI NT N1, 1)
CALL FPYT{A B NIONZ2sNI N2 NIeN2 V)
CALL FPYLA B . NIeNZON3, NI N1TNZeNT 1)
FoR A SINGLE- IATE tmansrORM,
MTOT ¢ M 1 NSPAN 3 (NUMSER OF COMPLEN DATA VALUES], E.G.
CALL PPY(A B, N N N, 1)
THE DATA MAY ALTERNATIVELY DE STORED IN A SINGLE COMPLEX
ARRAY A, YHEN THE MAGNITUDE OF [SN CHANGED TO Two tO
CIVE THE CORARCT [NDEXING INCREMENT ANO A{2) USED YO
PASS TME INITIAL ADDRESS FOM THE SEOUENCE OF IMAGINARY
vaLUES ., £ .G,
CALL PPT(A AL2).NTOT N . NSPAN, 2Z)
¥YS ATIMAXP), CK(MAXF), BT{MAXP), K SK[(MAXF},6 AND NPI{MAXP)
ARE USED FON TEMPORARY STORAGE. IF THE avAaliABLE STORAGE
1S INSUFPICIENT, THE PRAGRAM S TERMINATED BY A STOP.
MANF MUST BE .G THE MAXIMUM PAIME FACTOR OF .
MANP MUST BE .CT. TNE NUMBER OF PAIME FACTORS OF N,
1M ADDITION, 1F TME SQUARE-FREE PORTION K OF N WAS Twd OR
MORE PRIME FACTORS, THEN MAXP MUST BOF .GE. K-1,
DIMENSION A{t) BI1Y)
ARMAY STORAGE IN NFAC POR A MAXIMUM OF 1) FACTORS OF M.

AN

IP N MAS MORE TNAN ONE SQUARE-FREE FACYOR, THE PRODUCY OF THE

SOUARE-PREE FACTORS MUST BE . LE. 210
DIMENSIIN NPACIIE) NP [209]

Y STORAGE FOR MAX{MUM PRIME PACTOR OF 23
DIMENSION AT(23).€x{23).07123).3K(23)
20Ul vALENCE () .1)

ARSPIO
ARSPIOQ
ARSP1Q
ARSPIO
ARSPIO
aRgPloO
ARSPLIO
ARSPIO
ARSPIOQ
AR3PlQ
aARSP1IOQ
ARSPIOQ
ARSPIQ
ansPio
arRsPrlio
ARSPIO
ARSPIO
anselQ
ARSPIOQ
ARSPIO
ARSPIO
ARSPIQ
ARSP IO
ARSPIQ
ARSPlIOQ
ARSP1OQ
ARSPI1O
ARSPLIOQ
ARSPIOQ
ARSPIO
ARSPIOQ
ARSP IO
ARSPIC
ARSPIO
ARSPIO
ARSPIQ
ARSPIQ
aRsPiIQ
aARSPIO
aRsSPlOQ
ARSPIO
ARSPIO
ARSPIC
ARSP IO
ARSPLIO

ARSPLO
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N € THE POLLOWING TWD CONSTANTS SNOULD AGAEL WiTH THE ARARAY DIMENSIONS .
MAXF 23 ‘
MARPTZ00
1I7Im LY. 2) METURN
RADS OeATANI1.0) '

$T2:RAD/8 . O
CT2:C08(872)
$72+8101872)
$120:80RT{0 781}

INCosISN

1P{18n .CE. ©] CO YO 10

84 :

"

188 - INC

10 MTeINCeNTOY
REs INCeNSPAN
KEPANIKS
LT AR ARNE 14
JEC*KE /N
QAADF s RADCFLOAT(JC)eO &
1%0
JFeo

4 DETERMINE THE FACTYORS OF W

M0
Koy
Gp To 20

18 Memet
NFACIM) e 4
KiK/1E

20 IPIKR-IK/16)e16 . RO O] GO TO 18
vl
JJr e
GO0 TO 30O

28 MIMe
NFAC (M) sy
K k/oy

30 IF{MODLIK,.JJ) .EO. ©} GO YO 2%
Jrage2
darJen2
IF{d40 .LE. K) GO YO 3O
IF(x .CT. 4) GO YD 4O

L)

N KYem
NPAC(Me 1 )oK
IFiN  NE. 1) Maimed
€0 T0 a&oO
40 IF(K-(XK/4)=4a _NE. O] GO 7O SO
LI L}
. MFAC (M) 2
. Kex/&
L B0 KTsMm
ST 2
60 1F(MODIK.J) .NE. ©) GO TO 70
MMt
NFAC (M)} g
KeK/J

70 Jafluer}/2)e2e
1Fly . LE. ®K) GO TO &0
30 IFIKTY EQ ©} GD YO 100

P90 Mimey
NPAC(M)sNFAClJ)
Jed-
1P1J .NE. ©) GO TO %O
€ COMPUTE FOURIER YRANSFORM
100 SOrRADF /FLOATIKSPAN)
CD:t2? OsSIN{SOlow2
SD!SIN(SD+SD)
XK1
(AR ER)
IPINFAC({I] .NE. 2) GO TD 400
€ TRANSFORM FOR FACTOR OF 2 [INCLUDING ROTATION FACTOR)
KSPANIKSPAN/2
K1IKSPANG2
210 X2IKK*KSPAN
AxceA({x2}
ox:8IK2)
Al(KZ)IvAa[KK)-AK
BIKZ}IBIKK])-BK
AlKK]}:A[KK)eAK
BIKK)sBIKK]}eBK
KKIK2oKSPAN
IFIXKK _LE. NN) GO TO 210
KK:KK-NN
IFIXK .LE JE) GD TO 210
IFIKK . GT. KSPAN) GO 10 800
220 €i:) O0-CD
s1180
230 K21KKeKSPAN
AKcA[XK)-A(K2]
exrB(XKK}-BIK2)
AlKK)eA{KN}eA[K2)
BIRK)sBIKK)sB(K2)
A{KZ)sCICAK-S108K
B(X2)tS1cAKsCIoBK
KNtKZ4KSPAN
IFIKK _LT. NT) GO YO 230
K2:rKK-NT
cre-c1
KKeRT-K2
1PIXKK . GT x2) GO 'O 230
AKICY-{COsCIogDesY)
S11(SD*CHI-COOSY1 )3
€112 .0-{AKraZegtee2)
$S1eCl10g
CreCIsaK
KKeRKOIC
IPIKK LT X2) GO TO 230
KtsR14INCoINC
KK:[K}-KSPAN)}/2e4JC
IF{RM  LE JCeyC) GO YO 220
€0 to 100
€ TRANSFDAM FOR FACTOR OF 3 (OPTIONAL CODE)
J20 K1eKERSPAN
K2:K1+KSPAN
AK:AIRK}
oxIB(KRK]
AJiAIKI)oA(R2)
[ FEY IR SREY IR+
AlRK)ctAKLIAY
iRK)20K*DY
AK-0 BeAJLAK
OKr -0 . SsBUBK
Al(KI1)-A(K2)}e8t20
ost(PIK1}-B(K2}}eS120
AlKIlraAR-B4
six1)
AlR2}
Pix2)1OK-AJ
KKsK24RSPAN
IF{RK LY. NN} CO TO 320
KKORK-NN ARSP IO




(4

[4

 onath Tadh Sl Bt SR S T N B S ]

1Pk LT KBPAN) GO TD 1320
&0 Yo 100

NErORM FOR FACTYOA OF o

17 (NFACH 4) GO YD sooO

$i20

ARPrAIRK)}oA(K2)
LLUIYIRLORY Y8 § 3}
AJPsaIRY )ea[KI)
Asmentixy)
AlRK)IIAKP RSP
AJPaane-agr
PRPpIKN)OB(KD)
oxmoep (XK}
Burigint1)en(x])
BUMep(K1)-DIKRI)
B(KX)*BRPOBIP

17118N LY. ©0) G0 TD &80
AKPLAKM-BJIM
ARKMAKMER IM
PiaKMeAIM
BKMeBEKM-AIM
1F{8 t0 ©.0) Go YD 4so
430 A{K))sAKPsCI QKPS
BIKt)1A $1e peg
A[K2)SAIPICI-BIPIS2
B(KZI)tAIPISQeRIPeC2
AIKI)IAKMOCI-BRMeE]
BIRY)sAKMeEIoBMICT
KR II*RSPAN
1Pink L & NT} GO YO 420
440 C2ect-(CDeCregDa8)
S$vi(3DsCI-ChegY)oE
€112 .0:1C2002eg1292)

S1¢eCreg
Ci1sgraC2
C2esC1e92-S1082
$2:¢2 OeCrvgy

€231C2+C1-82e81
$31C2+%31082eC1
Kok -NTeJC
IFixx LE KSPAN) GO YO 420
XKKIKK-KSPANSING
triax . LE JC) GO TD 410
1P (K$PAN .E0. JC) GO TO 800
%0 10 100
480 AKPIAKMORIM
AKMLAKM- § M
SXP e BKM-AUM
BRMIBKMOAIM
i1Pis) ®E. ©.0) CO TO &30
480 A(KI]cAKP
Bix1)rOKP
AixRZ)vAIP
B(K2IeBUP
BiX3VeANM
BIKI)oBNM
KK iRJ+KEPAN
1F(xx LE NT) GO YO 420

TRaNSFORM FOR FACTOR OF 5 (OPTIONAL CODE)
810 C2:1C72%%2 872002

$2:2.00C72+372
320 NI IRR>AIPAN

K2eK1oKSPAN

KIIK2IKSPAN

KAsXK3IoKSPAN

aKPea{KI)eA(KA)

AxMiAIRI])-A(KS}

(TTXY TR 3R} xa)

SKMepiXt])-BIK4)

AJP:aik2)ealxl)

AUMiA{K2)-AIK3)

[ LAY YR S 3}

BuMrB(K2)-8(KX3)

AMrA(RK)
{xx)
AlKK ) KPeAIP
BIKK )y BBoBKPeRIP
AKIARPPCTI0AIPsCI¢AN
AR sPRPOICTIoRBIPC 200
AJIAKM*ST2 me g2
BJIIBAMOET2+DIMeg 2
ANV )sAK-0J
Alna)sax
iK1 )e
BiXa)eBK-AY
AKRTAKP2C2+AJPeCT20AA

L AL CRE] 13 4
REKIKSoNSPAN
1I7PIKK LY. NN) GO TO S20
KK eKK- NN
1Pimx . LE KEPAN) CO TO %20
Lo 10 Y00
TRANSPORM FDR ODD FACTORS
600 KyNFACI[I1)
KEP NN KSPAN
KSPANtKSPAN/K
1P (K [ 1] 3) 60 70 320
1F{K EQ ) GO T0 %10
IPIX 20, JF) GO YO &40
JFeK
S$11RAD/FLOATI(K)
crrCcosS(8?)
S1+3INIBYY
17(ar . CY MANP )] CO TO 998
Ex(JF)st ©
sx(Jrjso0.0
Je
430 Cx(J)rsCR{K)oCIoSK(K]IPEY
SK{J)eCKIK}eg)-BRIR])OCY
melm -1
cximjecx(Jd)
SK(K)r-SK(J)
Jrae
Pty LY. K) GO TO 630
040 KY1eRK
K2:RKORSPNN
AMCAIRK)
s8:BINK)

ARSP 1O

85




ve
KisKi1eKBPAN

880 KIoNT-KEPAN
Jadst
AT J)sAIKI}eA(KRD)
ARCAT{J)eAK
T(JIr@IKY)eD(XD)
[ LEX ARRERY 13
JrJe
AYlJIsAIXt]-A(K2)
BTlJ)emixY)-B{K2)
KtsKiexSPAN
1Pi{kt LY. X2) GO 7O 880
MKK ) AK
PIKK}+OK
KKK
KIoNKOREP NN
FLA)

6§60 K1eKIsRSPAN
K20K2-KSPAN
EELN]

670 Weked
AKLAT{K)SCK(JU}oAK
BRBT(R)eCKIJI}omK
KeKe
AJTAT(K)OSK(JJIeaY
BUsBT(K)eSK[JI)*mY
JIrddey
1FlJJd .CT. JF) JdJsdJd-Jr
IF(K LT, UF) GO YO 670
LYELEN
AlKY)sAK-00
S(KV}eBKeay
AlK2)rAKeBY
S(KZ)sOKR-AY
Jegen
1F{J .LY, K) GO TO &80
KKIKK+KEPNN
TF{KK .LE. NN) GD TO &40
KK KK-NN
IFIXK .LE. KSPAN) GO YD 64O
C MULTIPLY BY ROTATION FACTOR (EXCEPY FOR PACTDRS OF 2 AND 4)
700 1F(]1 .EQ. M} GO YO 80O .
KKt JCet
710 C2r1.0-CO
$1:80
720 C18C2
$2:¢81
RKTNK*eKSPAN
130 AKra(KKX]
AlRKK)rC20AK-S20B{KK]
B(RK)?S2sAK*C2¢B{KK]}
KKIKK+KSPNN
IF{KK LE. NY) GO YO 730
AKeS 1082
S2:31eC2+C1982
CZ:C1eC2-AK
KKTKK-NToKSPAN
IFIXKK .LE. XSPNN) GO TO 730
C2:tC1-1CDeC 14501}
$1:514(50eC1-CDeS1)
€112.0-(C2002¢815021}
S1sClIes
czeCieC2
KEIXK-KSPNN®JC
1FIKK . LE. KSPAN) GD YO 720
KX eKK-KRESPANSJIC+INC
1FIKK _LE. uCeJC) GO TO 710
G0 1O 100
€ PERMUTE THE RESULTS TO NORMAL ORDEA---DONE IN TWO STAGES
C PERMUTATION FOR SOQUARE FACTORS OF N
800 WNPl1}rKS
IPIXKT .€Q. O} GO TO 890
KeKTeKTS
IFIM LT, K} Kek-%
Jr1
NP (KeY ) uC
810 WP lUer)sNP(J)/NFACIY])
NP IK):NP({Kel)oNFACIY)
Jtde
Keg- )
1F{J4 LT, x} GO YO 810
KItNP(Ke1}
KSPANCNP (2]
XKK:JCe1
KZ:XSPANS 1
et
1FIN _NE. NTOT) CD TO 8%0
€ PERMUTATION FOR SINGLE-VARIATE TRANSFORM (OPTIONAL COOE]
820 ARCA(XK]
AlRK)rA{K2)
AlR2) 18K
BRsBIKRK)
SlXK)s8(K2)
BIX2) 8K
KK eNKSINC
K2 KEPANSK2
IP{X2 .LT. xS} GO TO 820
230 K2eK2-WP(J)
Jrden
KZaNP{Je) o2
tPik2 .GT. NP(J}) GO YO 83O
gt
8e0 IFIXX LY. XZ) ©O IO 820
KK1XKeINC
KP:KEPANSRZ
1Pix2 LT xS$) GO TO 8s0
1IFIRKK LT, X$)} GO TO 830
JCoky
ce Yo avo
C PERMUTATION POR MULTIVARIATE TRANSFORM
880 KIREOJC
880 AKTA(KK])
A(RR) e A(K2)
AlR2)rAK
puePinRK)
RK}eB(X2}
BIR2)*BK
KRsRX e INT
K2eK2+1INC
IFIRK LY. K) GO TO 860
KRIRKROKS - JC
KFtR2eRS - JC
1P{ux LY. NT) GO YO &S0
K2¢R2-NToRSPAN

ARSPIO
ARSP1IO

Al o o

A




c
<
c
c
t
c
[4
[4
4
4
4

[4

ARARNNAAR

KKeRK-NYe g
1P{K2 .LY. KB} GO TO 880
870 KIIn2-WP{I])
Jade
RIemPlastjon?
1P (e €Y. mPLlJ1) GO YO 870
nx
880 17{xKK LY. R2] GO YO 88O
KxsuKeJC
K2enBPANKY
17{x2 LY xS} GO VO 880
tP{xx LY. k$) GO TO 870
JCeRI
490 1F{2ekTer . GE, M} AETURN
KSPNMONP{KTel)
PERMUTATION FOR SOUARE-FREE FACYORS DFf
JemeKT
NPACI e )
800 NFACIJIeNPACIJIoNPAC Vo)
Jeg-
1IF(J .NE. KT} CO TO POO
KYaxve1
WhaNPACIKT)-1
IP[NN .CYT. MANP)} GO YO 998
Jaso
NEX-
Go 1O sO&
$02 JJeyu-K2
K2IKK
KeKet
KKoMFAC{K)
204 JUSKNJJ
1FiJs .GE. XZ) GO YO %02
NP(J)s
9046 X2INFPACIKT)
KoxTot
KK eNFACIK)
Jy e
1F (4 LE MN] CO TO 904
CETERMINGE THE PEZRMUTATION CYCLES OF LENGTH GREATER THAK |
Je0
co YO ®ta
210 KiKK
KxanpiK)
NP (K} -RK
IFlux . ME. J) GO TO 910
KToxK
814 JUrye
wKeNP ()
I¥(kk LY. ©} GO TO 914
1PIKX .NE. J) €O TO 910
NP{a)e Y
1Pl . NE. NN) GO TO 914
MAKF s INCEMAXY
REOROER A AND B, PDLLOWING THE PERMUTATION CYCLES
£0 vO 980
924 L1y
1P inNPiJ) LT ©) GO YO 924
NIEINT 4
926 KSPANYIY
I1P{a) .CY. MANP) KSPANIMAKXSF
FERFRET LT ]
aup(J)
KK1gCoke)logy
RVIRKOASPAN
K210
%28 m2:KZe!
ATiX2)1AlKY)
sT(K2)v0(KY)
Kteky-Ing
frix BE. XX} GO TO 928
9327 KIIKKIRSPAN
K2:x1-JCoiNKeNP(K))
Kr-NP|K]
93¢ AlKt)rA(KR2)
[TERRRLIL %3]
K1kt -INC
K2ek2-INE
I7IK)1 NE. KK] GO YO 935
XKRI1K2
1F{x NE. J) GO YO 922
KY1KK<KSPAN
x2r0
980 K2:Kk2¢1
Alx1)TAT(K2Z)
SixI}sBTiND)
KYsK1-INE
1Fi{x1 .NE. XK} CO YO 940
1F{JJ .NE. O) GO YO 924
IFly NE. 1] GO 70 924
£30 JIK3et
NTIN  XSPNN
T1eNT-iNCo?
iPiNT .CGE, O} GO TO 024
RETURN
FRROR FINISH, INSUPFICIENT ARRAY STORAGE
298 1SN0
PRINT 988
sYor
999 FORMAT|SANOAARAY BOUNDS EXCEEOBD WITHIN SUBROUTINE FPTY)
eND
FUNCTION FIIiR, NP W)

FUNCTION TO DETERMINE THME NUMERATOR FUNCTION IN NENTAR
RADTAL FRECUENCY W

[E 1ZTR)
LLIC 1 RN BLIL LD
L

e T oo
OIMENSION R{NP)

Cso.
oG 1V 1r1, WP
ClsFLOATIE)

1 CsCeDISMIT)eSIN(DIow)
Fiec

"ETURN
enpd
FUNCTION FPIPIR NP w)

PUNMCTION TO DETEAMINE OERIVATIVE OF F1 AY RADIAL
FREQUENCY W

eyt
ne A(1), . . m(we)
"

PP L W U P

aARSPlO
ARSP 1O
ARSP IO
ARBPIO
ansrio
ARBPIO
ARNSP O
ARSP IO
ARSP1O
ARSP 1O
ARSP IO
ARSP IO
aAhg®?)0
ARSP IO
ARSPIQ
ARSP O

ARSPlO

O S SO

87 !

aakdides

PRBLSI W

AR

A o L

v

POPSeY

.




cvo.
DO 1 Py NP
O1sFLODATI(!)
) CeCeDloDIoA(L)eCOB(DIow])
Fi1esc

RETURN
(1.1
SUBROUTINE FNPACOIN NCOVM NFRECS)

3

[

3 SUBROUTINE TO SUTOMATICALLY SPECIPY & VALUZ POR © {snPREOS]
I3 THAT SATISFIES THE REQUIREMENTS FOR FFY AND THAT IS a7 4 v
€

€

3

Af LARGE AS NeNCOVM,

SEeaaTITEsENPAEsEANNUsNIYIIIRNLASERe At as T ORE I S YRR R RS
DIMENSION NFO[11)
DATA NPO/60.96 144 192, 288.284. 480,878,
HSTeNeNCOVM
1PINST LE.11'82) GO YO 10
NFREOS 0O
RETURN
10 1t
20 JF(NST _LE_NFO(I1)) GO TO 30
Jslen
GO0 YO 20
3o NFmEQSNFOI(T)
RETURN
END
SUBROUTINE FORIER|P U . N.A MA)
I I InIIIIIInmmm T
SUBROUTINE TC COMPUTE THE POURIER TRANSFORM
PHIIY) OF A& DENSITY DEFINED DN (O, 1] FOR VvsoO 1, )
INPUT

960 1182/

3
¢

3

c FLu.N VECTORS OF LENGYH N CONTAINING P(ul. v

13 MA : MAXIMUM VALUE OF v FOR WNICH PNI(Y) [§ COMPUTED
3 ouTRUY A . COMPLER-VALUED VECTOR CONTAINING THE PHi-$

€ SUBROUTINES CALLED : NONWE
c
3
3
I3
c
3

NOTE: THIS ROUTINE 18 AN INVERSE FOUAIEZR TRANSPOAM DESIGNED
TD PROOUCE TWHE AUTOCORAELATION FUNCTYION OF A TiImt
SENIES GCIVEN THE SPECTYTRAL DENSITY FUNCTYION

e RN EEEE e IY ISR PRI NNTETIAT NS NANeN Rt RNEERRRRTERTRY
OIMENSION FIN), UIN)
COMPLEN alma), ¥
TWOP1:18 sATAN{Y.)
PNePLOATIN)
00 20 1M1, Ma
FimaM-
alImM)rCMPLX(O. ,0.)
00 10 1:1 N
ZaCMPLKIO.  TWOPIePIMasU{T})
10 AlIM)zalIm]esr{])oCcERP(Z)
ALIM)=A{IM)/FLOAT(N]
20 CORTINUE
RETURN
END
FUNCTIDN FOFNC(X, IDONW]
Caam s i NS Esse R UANRaAs G s RAUET AR S NEERTRNOSARSRRAt IUEBRATERTY
ROUTINE TO COMPUTE THE VARIOUS DENSITY-QUANYILE FUNCTIONS
HCLI

X - VYALUE AT WHICH YHE FUNCTION 15 TO BE COMPUTED
IDOM - INDICATOR FOR TWRE OESIRED FPUNCTION,
MUST BE IN THE EXCLUSIVE RANGE 1-11
sssssessesrssnsa sennse sevassresssases
COMMON / CNSTNT / P), TwOP1 RSOTPI RPI
DAYA EPS / 1 E-14 /
GO TO(1.,2,3,4,85,6,7.8,9,10,11),100N
€ COMPUTE THE NOAMAL
' CONYINUE
1fFl X LY ©01) CO TO 10O}
IFL X .GT .999%) GO Y0 101
CALL MDONRISI{X T, I1ER)
FOFNCIEXP( -0 S21sT) » RSOTP)
RETURN
Y01 FOFNC : EPS
RETURN
4 COMPUTE THE EXPONENTYIAL
2 CONTINUVE .
FOFNCsY, - X
RETURN
4 COMPUTE THE LOGISTIC
3 CONY1INUE
FOFNC ¢ X (1. - x)
RETURN
€ COMPUTE TME DOUBLE EXPONENTIAL
) CONTINUE
FOPFNC *» % - ABS(X-. %)
RETURN
[4 COMPUTE THE UNIFORM RECIPROCAL
1 CONTINUE
FOFNE » (1. - X)ee2
RETURN
C COMPUTE THE CAUCHY
¢ CONTYINUE
FOFNC * SIN(PIex)es2 » RP]
RETURN
C COMPUTE THE EXTREME vaLul
7 CONTINVE
1IP(x . 2Q. 1.) GO YO 102
FOFNC ¢ (X - 1. )sALOGIY. - X)
AETURN
102 CONTINUVE
FOFNC o+ EPS
RETURN
[ 4 COMPUTE THE LOC NORMAL
1] CONTINUE
irix . EO. ?.) GO YO 103
tP(ix Q. ©.) GO YO 103
CALL MONRIS(X T, 1EZR)
POFPME = T o | .B3Te1) « RSOTPI
FOFNC + EXPL-POFNC)
RETURN
103 FOPNC + EPS
RETURN
[4 COMPUTE THE PARETOD
’ CONTINUE
FOFNC o+ (1. N)se{) SBETAP|/SETAP
AETURN
[4 COMPUTE THE wWEIBVLL
10 CONTINUR
1F(iX _EQ. 1.) GO 'O 100
FOFNC ¢+ (1. K)o (-ALOG(Y -N})ee{ -BETAW)/BETAW
NETURAN
104 COMNTINUE
ForNC * EPS
RETUAN

LG LG

ARsPIO
Aasrio
ARSP1IOQ
rlo

ARSP IO
ARSPIO
ARSPIO
ARSPIQ
ANSP IO
ARSPIO
ARSP 1O

ARSP IO
ARSPI1O

88




rrw

(i oy L o

v e

[N

v

=

1

'

€ COmMPUTE THL WALPF LOCISTIC

] conTINUE
POPNMEEY -

(1} RETURN
enp

SUBAQUTINE PYRAPIU.V X 7 N.M)

TNE M 3 VAL

IpUY; U -
R -
N -
[

ouYPUY  F -

asassssesey

AnARARANAANNNARNR

vEs .

SUBROUTINE TD PERPFORM L INBAR INTEAPOLATION DN ¥ YO OBTAIN P AT

VECYOR OF VALUES AT wHICH V [§ EVALUATED
PUNCTION VALUES TO INTEAPOLATE

VALY L3
EVALUAYRD
DIMENS ION
DIMENSION

wHlcH

INTERPOLATED FPUNCTION YO OF

OF VECYORS U AND V
OF VECTORS X AND P

NOTRE. alL ABSCISSA VECTORS MUST SE ORDERED

INVERPODLATED FPuUNCTION vaLUES

ssremassens

DIMENSION UIN) . VIN) XIM) FIM)
) 68 Yo 100

1F (N BO .M
1191
©0 8o 1l

A0 1Fi{ntl)-uill)})20,80, %0
20 IFl11 NE.V} &GO TO 3O
FlI)evivbofviIovindbo(x(l)-uit))/Ztut2l-vlrl)

€0 Yo 60

30 FUTlevUll-1)a(v(IT)-VvIElI-V})a(xtI)-uitt-t)d/00(0}-ULLL-1})

GO T0 60
a0 Fll)evin

(-1 - 1
80 11l

Pt LY

11em

co To JO
[ 1] CONTINUE
100 RETURNK

enD

SUBROUTINE

.W}) Go TO

10

1CODRAIK, TPFORM, NAME)

Clctstncacssasnessaesssstessateasstsaestsassnassansss

SUBROUTINE TO CONVERT
wHiChH nA3S 8§ CHARACTER

INTECER VARIABDLE K
1-FORMAY JFORM

TC &4 CHARACTER ALPHAMERIC ARMAY NAME WHICH IS

INUT : NS
X,

CRCM : SCRATCH TAPE NUMBER

1P0RM

OUTPUT . NAME{ 1), NAME[2)

GeutssNsayREASG s AR ARSI EREROUEERSRIRRRETIRS

c
[ 4
[4
14 IN A-FORMAT
[4
[4
[4
[ 4

COMMON /UNITY/

4 CH CYERS EACH

JUNIT NSCRCN

DIMENSION MAME|2) . )FORM(2)

CRCH

WRITYEI{NSCRCH IPORMIK

CRCH

READINSCACH, 10)NAME
10 FORMAT( 248}

RETURN
(4.1

SUBRDUTINE KSDID, U.N. DM UM 0P UP)

Cosssvosasncassasesnnpacnsonnsnessds

assusreas

SUBROUTINE TO COMPUTE KOMOLCOROV-SMIRNOFF STATISTIC FOR

THE ODEvIATIONS DIV)-V.

INeUT o.u.n

or v

SUBROUTINES

"Esasssrcennsns

[4
c
[4
[ 4 ouTPuY
[
c
[ 4
<

e MAX ()

CaLLED

HONE

OIMENSION DIN) UiIN)
SON ¢ SORT{FLOATIN])

o » (DIt
ue « ut}
oM o+ DP
uM s U
po 10 1
oY « (DI}
1FloY L@
ur e uvit)
or + D7
GoTC 10
\ t#(DT .CE
um s wi1)
oM + OY
10 CONTINUE
oPr 1 SONe
amM + SONe
RETURN
o

) - owi )

2.N
1o« owtn)

or) GOTO 4

OM}) GOTO 10

o®
oM

UPPER AND LOWER BOUNDS ARE GIVEN.

OEYIATION, OP. wWHICH 1S AT usuP
OM, UM : man (-} DEVIATION. DM, WHICH IS AT u:UM

SUBROUTINE MACV(BETA SIC WO Kk RO}

Coassennssssncssarlsgatonntninpolacsscdsgncdsnssosatdocantonessn

4
[4
4
4 Witk PARAMETERS SETA(1], ..
[+
[4 184P07Y
4 HO BETALY) ., ..
c
4 auTrUT
(3 "o . mit),...  AiNO)
[4
[ SUSROUTINES CALLED wone
[
Coesscevsansestoanssspgtasetaspe
14
DIMENSION BRTAINC) . MIND)
[
Cet
oo 191 .m0
L] CrCepETA(LIvREYAIL)
mQr*CeslC
14
00 2 te1 NG
Tafly
P11 .20.8Q)} GO YO 2
NOMIsNQ-1
00 3 Jri, mOMI
] CeC+BETA(I)*0ETALUeL)
2 All)ecesiG
[4
|ETURN
111

AOUTINE MAMRSLIRY AYO,
. KP _ NAME COF, IND Rvan 1gm)

eesess.tesecssesasrest Rt etREttRanee

SUBROUTINE TO CALCULATE TWE AUTOCOYARIANCES RO R[],
.R{NQ) FOR A MDVING AVERAGE PROCESS OF ORDER NOQ

ETA(NO). AND S1C (RES vaRr)

..BETA[NO) S1IC

2TA MR _NDIM K1 K2, KYOP,

4

14

¢ SUBROUYTINE TO PEAFORM SUBSEY MINED SCHEME ESTIMATION
¢ (GiLIY(TheminjRiT )

% T AR TS X e TR .ﬁ_.ﬁ»r1<¢T‘?~77,?,ﬁf-f:.‘wfgv~r-‘~i‘.1-_?qw-_j >

AREPIO
angrlo
ARSPLO
ARSPIQ
AP0
aARsPilQ
Ansrlo

ARSPIO

ARSPIOQ
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T e—" Ol n L et el B it AR - — - - oYY 11

]
aARSP | O o
CLIA AREPIO i
MR RYO, AY(1), ..., RY(MR) : I1ST mret AUTOCOVARIANCES ansrio
or v NIUT
NOTE : 1F MA JS WNEGATIVE, THE COvVARIANCES OOTAINED aasrioQ {
ANE NOY PRINTED ARSP IO 90
MDIM : DIMENSION OF MATRIK A 1N CALLING ARBPIQ A
PROCRAM ansrio |
sEYA(V), .. .. BETA(MR) : COEPFICIENTS OF MRTN ARSPI1O i
ORDER MOVING AVERAGE REPAZSENYAYION OF ¥ ansrio J
RVAR: STANDAADIIED RESIDUAL VARJANCE FOR MA MDOEL ARSP IO 1
aRsP10 "
X1 K2 ARSP 1O 4
ARSPIQ
WUOBER DF LAGS OF ¥ AND € REIPECYIVELY TO BR ARSPIO
‘w. UDED 1IN THE FULL MODEL. ansprlo

1/(%1 LY . MR-MA), THE MOSY IMPORTANT LACGCS OF Vv
ARE CHOSEN FOR [NCLUSION 8Y THE MACNITUDE OF
TMEIR AUTOCOVARIANCE. THE SAME PROCESS IS
CARRIED DUT FOR LAGSE OF € IF(K2.LT.MR-MA),
IFIKY.2Q0.0) THE RESULY I3 A PURE MOVING
AVERACE STEPWISE REGRESSION. 1F{K2.8Q0.0), THE
RESULT 15 A& PURE AUTOREGRESSIVE STYEPWISE

OR (K2.EQ.-J2) OR BOTH, THE LACS
SPECIPIED BY USINC THE YECTOR NAME AS INPUT

(LAGS OF Y BEING POSITIVE AND 1IN THE PFIRSY

J1 POSITIONS. THE LAGS OF € BEINC NEGATIVE

AND IN THE NEXT J2 POSITIONS] ARE FOACRD INTO THE MOORL.

KYOP - INDICATOR (1P KTOP « ©, THE OE3T MODEL
IS CHDSEN AUTOMATICALLY, IF KTQP ¢ J, THE o
MEST IMPORTANT LACS ARE FORCED INTO THE MODEL)
[§ SAMPLE SI1ZE

ouTPUT
14 NUMBER OF PREDICTORS N CHNOSEN MODEL
NAME( ), . L NAME(K1exX2]) . vECYOR OF LAGS IN FULL
mMODEL
NOTE : IN VECTOR NAME, YLAGS ARE POSITIVE, € LACGS ARE
NECATIVE

COF : COEFFICIENTS OF CHOSEN LACS

IND : LAGS CHOSEN [ACCORDING YO WAME)

IER {t MEANS ALL DIAGONALS ARE LT ) E-S FON
SOME CYCLE. © IS NORMAL RETURN)

SUSROUTINES CALLED : SEZIREG, MAX

AARNANANAAAANRAANRANARANDANRANARAANRNANNARNNANRONANRACrANANANNN

DIMENSION RY([)) BETA(MA) A(NDIM NDIM) NaAME(1t) COF(1),
11WDI1) , REY{J00) REE(300) wKk(300), NwKk([300)

DIMENSION RYE(300O]

DATA NOUT/6/

c
4 FIND AUTDCOVARIANCES
(4

“MOP Y1 MR
10710
1F(mMR CY O0) GO 7O 110
10P Tt
MR- MR

110 CONTINUE
if{MR CY 11 CO YO 10)
WRITE(NOUT, 104

o4 FORMAY{1ON, "MR. LY. ) IN CYMXSL']
GO0 YO 99

101 CONTINUE

DO 108 s MR
REVII)smvamegeTA({l)
RYE{I)30.0
REE{l 0. O

108 CONYTINUE
REYOIRVAR
REELORVAR
TrF{iorPY 20 .11 €O YO 109
WRITEINDUT, 106)

106 FORMAT{ 1M1 9% 2K JINLAG, 10X SMNRYY{V) 10X, SNREY(V),
110X _GMAYE[V] 10X, SHREE(V) 10X,
1ENPYMIV)/tOX a9 (1N-])

110

WRITE{NGUY 107} 11 .RYO REYO , REYO RERO REYO
107 FORMAT(1OX 1%, ,2K.8IF14.7,2x))

PYMIREYO

0D 108 21 MR

PYMIPYKHe [REY{])ee2])/REVYD

108 IF(PYN LE . O.9999) WRITE(NOUT 107) 1 Av(1) REVI{I) RYE(]])
*REE() ), PYH

DETERMINE VECTOR NAME

nannan

108 KN IABS{K1)+1ABSIK2)
IPIKK £0.0) RETURN
00 1 tey KK
D@ 1 Jet KK
1 AT, J)eo
“temR

"

Aon

IFIXt.GT ©O0) Go TO ‘10O

x-.w2.0

anen

K1t 1ARS (X1}
GO 10 20
10 1FIRY EQ M1) GO TO 18

)

-

O.LT Kt LY My

nnn

00 1 [rt My
we{1)eaARS(RY(1)])
11 wwK()})eo
DO 12 1e1 Xt
TALL MAR|WK, M) WKMAX MIND)
NWK{MIND )+ 1
12 wximinNp)ro.
[RXR]
00 13 1ol Mt
17iWwx(1) €0.0}) GO TO 12
NAMELIKT-11a1])0l
T1eiten
13 CONTINUE
co 1o 20

4
t K1 €0 MY
[4 ARSPIO

P >~

b mathond.

[ . L T Danindle ' et P . - — 1 a




AR AaNn

nan

nnn nannn non

nnan

nan

ANNRNAN

nAn

100 18 By, m
6 wAMR(1I)e 11

k3
20 1P(X2.67.0) 8O YO 30
%£2..2.0

K2r1aB81K2)
co 1O eo
30 17ix2.E0 M1) GO YO 38

© LT K2.LT My

00 31 ley Mt
wrll)sans
I WwK(])s0
00 32 1»1,K2
CALL MAN{WK, M1 WKMAK ,MIND)
MWK [MIND )t
37 wa{MIND) @,
Tisy
00 33 1a1 M
1V (MwKkil) B0 ©0) GO TO 33
NAME (K1eKZ-1tel1)0-]
11e¢ )10
33 COMYIwUE
GO YO 80

vit})

"2 B0 M1

38 D0 36 1+ K2
I6 NAME(XVel)sl-x2-1

PORM MATRIX A

40 IPl{x) NE . O) . AND . (K2 .MEZ . O}) CO YO 8O
IP(K2 €EQ.0) GO TO a8

PURE MOVYING AVERAGE

0O a4t 1s1, K2
1rsNameE(l)

o0 a1 Jvt,1
T201ABS( 1V -NAMR(J) )
1Pi12 0. 0) GO TO a2
Al . J)sREE(12)

GO0 TO A1
42 all.u)emeEeo
1 Aalu 1)sal1,3)
Go 1o so

PURE AUTORECARESSION

4% 0O 48 1r1 K1
Trename|l)
00 &6 Jur1 . |
122140801 -NAMELJ))
1F(12 EC ©) CO TO a7
Af() J)mv(il2)

Co To 4As
41 A1, J)rmYO
48 alJ. 1)eall. d)
co 10 so
MINED

$0 DO B4 131, KK
Tvemame(l)
DO 84 Je 1
JIeNAME(J)
12014221
13:10m8(11)
1 taas(J)
i13ria0s(13-14)
17{12 €T .0) &GO TC B¢

REY

1¥(13 €0 ©) GO YO 88

All,J)omEY{13])

1P({11401) CGY.0) A(1 J)sRYE(]3)

0 10 4
L 3] All.J)rmE2YO
GO T0 S8
56 tF[)r CT ©) GO TO S8
Aee

1113 €0 ©) GO YO 87
All J)smEE{1]l)

84 IF(}3 €0 O) GO TO 89
Atl . u)emY(13)
GO 10 »e

$% AlI. J)imYo

Sa  AlJ. 1)sA(1,4)

€0  NigRKst
AIN . N):RYO
00 &1 131, KX
11enamell)
17{)Y CT ©) GO TO 63
12 -1
AfT MleRmEY([32)
co vo
L} ] All W) [RR 2}
[ 2] ALN_[)sall) m)

CALL SELREC

INPUT TwiCR SAMPLE S$132 FOR ARGCUMENT & TO PERMIYT MORE
YARIABLES TO BE SIGNIPICANT.

L2402
CALL SELREG(A NDIM KK, NAME KYOP L2,KP COF, IND.IRR}
IPIRP 10.0) €O YO ®¢
De 70 Y K9P
IFLinolI) 67T . 0) COP(L)n-COFLL)
70 conNriNue
e CONTInUE
“R:MOPT

RETUAN
enp
SUBSROUTINE MAR(R N XMAX, IND)

ARSP1Q
ARSPLO
ARSP 10
°

ARSP) O
Angrie
ARSP IO
ARSP IO

ARSP IO

91

PR -

PRy e




T

sssssene ARSPIO
ARSPiIO '

SUBROUTINEG TO FIND THE MAXIMUM VYALUE {NMAK) AND THE

INOEX OF THE MAXIMUM vALUE (IND) OF A VICTOR X OF

LENETH N,

INPUTY 92 )

NoX(Y), ... . xiN} )

sutTPuY
XMAX, IND

SUBROUTINES CALLED : wNONE

NnoannAanAnRNAnnAnN

DIMENS ION XI(N)

xaKeR{t)
IND
IFIN_RO. 1) AETURNM

og 1 Js2 . N
IFIXMAX LY X11)}) INDE]
1 xMAX:X|1KD)

RETURN
END
SUBROUTINE MANSPA(SPEC ALPKH NFREQS NP MAXNIT DEL NOPM, P 1ER)

Creccnsucsosnvsesdnangnenasenantoneassstnnettncsearcsaecscevees

SUBROUTINE TO OBTAIN THE NOPM PERIOCOS, P{1),... . PINDPFM])

OF THE MAKIMA 1IN {O..2%) OF THE AUTOREGRESSIVE SPECTRA .

SPECIV). .. ,SPEC(NFRECS]} CORAESPOMDING YO THE AUTO-

RECRESSIVE CORPFICIENTS ALPHIV), ... ALPNINP]. N

INPUT .
NP ALPH(T), . . . ALPN(NP) d

NFREOS : NU R OF EOQOUALLY SPACED FREQUENCIES
WETWEEN O AND TWOP)] AT wHICH SPEC 1S EVALUATED
SPECIV), ..., SPECINFREOQS)
MANTY : MAXIMUM NUMBER OF I1TERATIONS IN NEWTAR
17 MAX1T 1S NECATIVE, NO PRINTING 1S DONE
DEL : CONVERGENCE CRITERION IN NEWTAR
NOTE : THE AES vAR POR THE AR PROCESS 1S INPUTTED IN
SPEC(HFREQS)

ouTeuY
NOFM : NUMBER OF MAKIMA FOUND (NOFM.LE.NP)
PU1),. .. ,PINOFM) : PERIODS OF MaX1Ma
JER{Y), . .. JER[NOFM) : RETUAN COOE FOR EACH MAXIMA

ISEE NEWTAR WRITEUP)
SUBPROGRAMS CALLED : WEWTAR MaCvY F1 FIP

NNnANANRANANNNARNANNNPRNANONNNAN

OIMENSTON SPEC(NFRECS]) ALPH(NP) ST(280).0({280]),
TR{280)  PINP} TER[NP)
DATA NDUT/6&/

nn

TWOP |58 *ATAN[Y .O)
ONIFLOAT (NFREOS)
NOPMIO
NIIMFREQS /A
10PTe0
MOPTsMARTT
JF(maxX1T €T ©) GO TO 110
MANITs -MAXIY
10PT e

110 CONTINUE

c
c FiND STARTING VALUES

c
0O t [x2,N)
IP((SPECII-1] . LT SPEC(I)} AND. ISPEC(1) GT . SPECI1+1)}} €0 YO 2
o To 1
2 IF{NOFM . EQ . NP} GO TO 99 q
NOPFMsNOFMe |
ST(NOFM):(FLOAT()-1)eTWOPS)/ON A
DINOFM)sSPEC{T] !
1 CONTINUE . 1
4 .
c 'J
1FINOPM.EQ O) GO TO 100 .}
¢ .
4 ‘J
9 IF(IOPT €0 .1} GO YO 118 .

WRITE{NOUT . §)
5 FORMAT!//, 10X, "ANALYSIS OF AR SPECTRAL MAXIMA :°)
WRITE[NOUT &)
§ FORMAT{I&X 1M, 10N SHETART, 1OK, SHFINAL, SX SHNUMIT,
18X ITHSPEC( 1), 2% IMIER/ 10X SS( VM-
118 CONTINUE

23T L

c
[4 FIND AUTOCOVAR]ANCES
[4

CALL MACVIALPH 1. NP R MO}

lela_ s s

<
[4 FIND MAXIMA
<

00 10 §r), NOPM
CALL NEWTAR([ST[I) R NP mMAKIY OF. ®{ )} wuMIT TER[T]))
1FiTER{T) NE. 1) GO YO '8
[(IXT IR}
csmo
0D 30 Jvi NP
30 CeCs2 *M(JISCOS(FLOAT(J)e
D(1)sSPEC(MFREOS)/(TWOPLeC)
STI1)sTWOPI/STY(1}
Pl1)eTwOPL/P (1)
18 F(10PT €0 1) GO 10 10
WRITE(MOUT , 16] &, SY(L).POT} NUMIT O(L}, tERLT]
16 FORMAT(1OXN, 18 ,2% ,F13.7.2X,713.7,110,2% 7F13.7,1
10 coNTINUE
00 80 l:1,NOPM
CALL MAX(D NOFM OMAX MMINM)
STUL)sPIMMING
80 D(mMMIN]*O.
DO S1 Fr), NOPM
8t Pll)ssTiN)

SRR b

nn

100 CONTINUE
MARITemQPT

4
c RETURN POR NO MAXIMA
[

RETURN

£aD
SUSROUTINE MONRIS (P v IER} ARaPIO

y
|
1
]
d
|
b
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Ceassrenscens seensvsssvcsanas csensses
3 QUANTILE PuUNCTION POR N{O. 1)

Ceveresoneenstasecsenanerisiseieatensensenscssssssssssnnss

COMMON /UNIT/ JUNIT NSCREW

Led ALS8),C(17),0(28), 8023) M1, N2, N3, Ne, A2
VivaLEncE (at24).C0V1) caiar), Bio0}, (AE1D),R(1) ) 93

ODAYA R/ %92888376878040, 120887616143 1048, “
. ,OIA0T81909342100, 0024887048437 182, :
. L1111 13023 0000 821089, ¢
. 000020391812 0000043272 71818, “d
. ©00000938081413, . 00000020673472), «
. . 000000045188 .000000010418480, i
. . 000000002137 . 0000000008 28, {
. 009000000128849, . 00000000002901138,

. . 0000000000087 0000000000018 9,

. 000374, . .

. 000000000000021, 000000000000008,
. 000000000000001/

PATA C/ 91218083038 17884, - 016268281867 664,

. 000433888473 0002144288700 74,
. 0000024287810 .0000030210910%0,

. © 0000000124060863. 000000062408809,

. <. 000000000840128 .- 000000001423208, ansrlo

. 0000000000243 ©0000000000338488, ARsSPi1O

. - - sho, 10

. 000000000000083, 000000000000020, ARSPIQ

. - 000000000000002/ angeio

DATA O/ . 79709020 3,.°.023107004309088, ARSPlO

. © 0083742)609750 -.00087 . ARSPIO

- - 0C00010981022307, 000025108 ARSPIO

. 0000027854412330,

. 0000004324584 000000020530337,

. - 6000000D&) 0¥,

. « 0000000039912 000000000186932,

- ©00000000272923. 000000000132817,

. 00000000003 1834 0000000000018 70,

. +.0000000000020) 000000000000968

. - ©000000000000220.- 000000000000010,

. 000000000000013, 000000000000008,

. ,000000000000001/

ODATA M} M2 K3 M8 R2/-1

2.868 o1231478
. 2 2879157182434
DATA XINP / v . EVO /
X s« -p-p

$130423733,
$6948763132982,
=Y 4142138823731/

.

lER s ©
SICMA + BlCGMIY. %)
LN} NOY (X .GY -1 AND X LT.).]}) GO YO as

2 v AGSiX)
1Fl2 er .8) GO 10 2%
w » 2el/ 321,
n o+ 22
1 LN}
[
10 LB2 ¢
13 e v,
14 v ow
X8 v Aller)
TS NG ¢ NG o AlIPPeLB2) * &
.
.
‘

xS X4 o w s 2 -ND
3
e
L82 v Le2 +
1FlLe2 LB N} CO YO 0§
¢o Yo (20,38) .

20 v 3 1 &« 26 s S1CMA
GO 70 eoO

29 B « SOMT(-ALOG(Y -292))
tFle GV .897¢1 GO IO 10
"L MlePen2
10« 24
Lo 2
N st
60 0 10

30 W s N3 o B ¢ M4

33 Y 1 B s K& = SIGMA
40 Y « MZev

4% Y » SIGMASXINF

iem o« 129

WRITZ(IUNTIT 101}

FPORMATY(///////// 1% . I%MseensERROR CONDITION IN MONRISersee ///)
RETURN

(1]

SUBROUTINE MIN[X N XMIN IND)

©

Cesesvoroesrsunnsasnasasssnensosnnasansassssnsnassesonnsy
4
c SUBROUTINE TO FIND TRE MINIMUM VALUE [XMIN) AND THE
c INDEX OF THE MINIMUM VALUE (IND)} OF A YECTOR X OF
[4 LENGTH N
4
4 InPuT
c LTS TR NS Y ) ,
c
< auTePUT J
c XMIN, IND
3
4 SUSROUTINES CALLED NONE N
¢ .
Conas sessesansnssnsnn sseses senee
c
DIMENS TON XIN) '
c
EMINaX(Y) L
1MD Y .
IF(N 20 . 1] RETURN
3
00 t te2. N .
IF(xMIN CY X{L|]1 INOTL .
H RMININ(iND])
c .
RETURN .
eno .
SUSROUTINE MNSPSLICOF, IND SIG . KP NFREOS CT ST SPEC)
Ce0 0t etaroresss s nastesssessssianseacssnsoese snees
c
4 SUSROUTINE Y0 CALCULATE SPECTAA FOR SELECT MIXED SCHEMES.
(4 .
4 InPuT .
3 P . NUMBER OF YARIAGLES 1IN MODEL
c LTSRN 1Mo K®) INDICES OF CHOSEN VARIANLES N
3 Y LAGS ARE POS{TivE. € LAGS NEGATIVE) B
[4 cor(1]. LEOPiRP} COEFFICIENTS OF CHOSEN .
c vantaoLEs
4 $1C - MESIDUAL VARIANCE DF CWOSEN MODEL
4 nraeos NUMBER OF FAEOUENCIES OETWEEN .
[4 © AND TWOP| AT wHICHM SPECTAA 1S TO SR CALCULATED
4

ARSP 1O I




Ty .-ﬁf-‘ﬁ,.ﬂ

suteyY
SPEC(V), ... . BPECINPAROS )

¢

[ 4

[4

14 SUBRDUTINES CALLED : rPPY
14

c seeeences
c

94

OIMENSION COF(RP) . INDIKP) CT{NFAROS) 8T (NPREOS]),
os)

18PEC(w
[4
4
PaACe8IC/I0 sAYANIY ©))
1PIx® GT ©) GO YO 20
DO 10 1e1 NFAROS
10 SPRCIM)sracC
co vo 9
. c
LT c
20 00 30 1), NFAROS
€Yi1)e0
$til)e0
30 sSPECI1)v0
c
CYlt)er .
SY(1)ey .
00 80 191 xP
IRERLTINS]
1P{11.L1.0) GO YO @0
STiElev)acOr(l)
GO0 T0 8o
0 11s-11
critier)vcoOrtl)
. $0 CONTINUE
- c
S [
- CALL FPT(CT SPEC WFAEOS NFREQS NFREOQS. )
N c
-~ DO &0 I:1, NFREOS
SPECII)eCT(IisCT(I)oSPECII)eSPEC(T)
$0 CYlllso.
. c
. c
CALL FFT(SY CT NFREOS .NFAEQS NFREOS, 1)
4
DO 70 s, NFREOS
70 SPEC(1)o{FACeSPRCII)I/IST(S)oSTY(1)eCT(2)acT(1))
[
c
9 CONTINUE
RETURK
END
SUBROUTINE NEWTAR[ST & NP MAXIT ODEL,2.NUMIT, 1ER)

Cesessannas

SUBROUTINE TO OETERMINE THE RADIAL PREQUENRCY 2

OF YHE AUTOREGRESSIVE SPECTRA CORRESPONDING 7O

RI1),...,R(NP) (R[.) OBTAINED BY CONYOLUTIOW OF
ALPHIT), ... ALPH{NP)) POR STYARTING RADIAL FAEQUENCY
VALUE ST. .

INPUT
NP ST RI{1),....R{NP)
mMax1?t MAX IMUM NUMSER OF ITERATIONS IN
MEWTONS ALGORITHM
OBL : CONVERGENCE CRITERION

ouTPuY

NUMIT : NUMBER OF ITERATIONS NEEDED {1F
NONCONVEGEMNCE NUMITiMAXITe1)

JIER NORMAL AETURN
ZERD FREQUENCY ENCOUNTERED
ZERD DENOMINATOR ENCOUNTERED
MONCONVERGENCE INDICATOR

BUN -

SUBPROGCRAMS CALLED : FI1 . FIP

AanARAARNNARNONANARNNANRNNONNANRA

DIMENSION R(NP)
DATA NDUT/&/

INITIALIZE

non

1ER ¢
17ut
wOsST

GECIN ITERATION

nnn

1 IF|wWO.LT.1.E-18) GO TO @&
CeFitn, NP wo)
CP:FIP (R, N® wO) aARSP IO
IP{ABS[GP) . LT .1 E-28) GO YO § ARSP IO
wNewO- 1G/GP)
CrABS(WN-WOD)/ABS (WD)
1PiC.LT.DEL) GO YO 2
17{17 E0.MAX]IT) GO T0 23
ITe]Tey
w0 ewn
Go Yo 1

COMYERCENCE RETURMN

nnn

2 NUMITLTY
Towh
AETURN

NOMCONVERGENCE RETURN

nAn

3 NUMITIMAXITS)
1ER- 8
2w
RETURN

ERROR AETURN

ann

4 WRITE(NOUT tO} .
10 PORMATI 10K, “TIERD PRECUENCY IN NEWTAR'}
TERs 2
RETURN

S WRITE(NOU?, 18]
I8 FORMAT( 10X, 'IERD OENOMINATOR (N NEWTAR')
ARTURN

eno
SUSROUTINE PARTAR(PARY NP ALPHA)
CPE RN I anIerecsssitritcer s odntEtsriessensetNersensiaanovsses

s ot et endoneoon NI otontiontesnchotonden SRS onf ol o ondelh eI I e S R e

4 SUBROVUTINE TO DERT
[4 ALPRA(Y), . . . ALPH

MINE AUTORECAESS!IVE CORPFICIENTS
NP} GIVEN PARTIAL AUYOCORRELATIONS




P AP O WLV IO VTN WV W % 8 Ve e T T T e e i) Sk~ e e e TR . . A AR RO
R TN S L A R . B .

PANY(V}, .. PART{NP)

INPUY
NP PART(V), ... PARTY (NP}

QGUTIPUT

95

ALPNALY], ... ALPNAINS)

SUBSROUTINES CALLERD : NONE

L L L L L LLLEY,

QIMENSION PARTINP) ALPHA(INP)

nnn

ALPHNAT1IsPART (V)
IFINP RO t)GCO TO 99

NP LY

FIx ORDEM ImP IN RECURSION
00 20 INPe2, NP

PIND ALPNA[{Y), . . . ALPHALLINP-1])

ARA AAnRnRN

ALPHALING )
CraLPua(INP)
NLeINP/2
DG 10 JSey
INPMYIN
TEMP s ALPNA(JIeCrALPHALINPMY)
ALPRALINPMI I ALPHALINPMUeCoALPHA(Y)
te ALPNALJ) s TEMP
20 CoMTINUE

nn

99 CONTINUE
RETUAN
[ .14
SUBROUTINE PARTRY[PART M RO, RYAR)

B PEB NIIPIANNAEOIRPESIERRATEI ISP ANESANSSRsEPAERARRREISAEN
SUBROUTINE TO FIND BIASED RESIOUAL VARIANCES RVAR{1),...,
RVAR(M), CIVEN PARTIAL AUTOCORAELATIONS PART(1},,.,.,PART([M)
AMD VARIANCE RO.

ineuT
M. PARTI1), ... . PARTIM]) RO

ouTrUT
AVYAR({ ), . .. RVAR(M}

SUBROUTINES CALLED : NONE

nAanANARNNANARANAAND

DIMENSION PART (M} AVARIM)

©

RVAR[1}smOs [} -PART {1 )5e3)
IFIM EQ. 1) RETURN
00 vV 132.m

1 AvAR{1)smYAR{I-V)s[1.

ART(1)ee2)

AETURN
enD
SUBROUTINE PARI{NVAR M N CAT,NDRD}

SUSROUTINE TO DETEAMINE THE ORDER OF AN AUTOREGRESSIVE
PROCESS BY PARTENS CAT CAITERIA

ITePyY -
™M RVAR{V), ... .AVAR{M)} : STANDARDIZED RES VAR
FOR ORDERS 1 THRU M.
N . SAMPLER S!IE

outeur
MORD : DETERMIMED OROER
CAT(1),....CATIM)

SUBROUTINES CALLED : MIN

sssssnsssssasse )

ARAARNNANANAAANNNANND

DIMENSTION RYAR(M) CATI(M)

n

CNsFLOAT(N)
00 1t Je1.M
Cro.
PO 2 Je3,1
2 CeCo{t1. -(FLOATIJ)/ON)}/RVYAR(JI))
csc/om
TOCAY(I)sC-((1.~(PLOATY(I)/ON])/RVAR(T))
CALL MINICAT M _CATMI A NORD)
IFICATME GY.-1.) WORD:O

RETURN

eND

BUSROUTINE PCORR(R, RO .M, CORR)
CereusnotanaunseraEscnediinesasassisnasossonsatssnsesaracss

SUBROUTINE TO TRANSFORM AUTOCOVARIANCES RO . A(Y),...,RIM)
0 autTotD LATIONS CORR(1), ..., CORRIM]} AND PLOT THE
VECTOR (1. ,CORAR(1),... CORNR{M-1) VIA CLPLTY,

1npuY
M. RO, A(1),.. . . R(M])

suteuy
COAR{1}, ... . CORRIM)

SUPROUTINGS CALLED : CLPLTI MAX MIN,

LLLL UL L LY. LY Y.

OIMENSION R(M), CORR(IM)
OATA NOUT/S/

wRiTE(NOUT, 2) MO

2 PORMAT(10K,7HR(O) + . R18.7) aAngPlo .
1Pim . 6Y. 1) 10 10 AR °
CORR{t}sm{1)/RO ARSPIOQ
WAITLINOUT 8) CORRIT) anspio

§ PORMAT{ION,"COMR{1) « - 218.7) ARSP 1O
atTURN ARSPIO

10 comtimue aRsSPIO
80 t tei . m aRSP10

+ ComAi{t)sm{l}/n0 aRs®jo
CALL CLPLTOICORA M 1, 4NCORA,1.0,-1.0) ARSP1IO

S T e T -

PRI N AR TR I P 3 G I Yl U ) PPV AU RS TS TPL




40

so

30

10
10

Ceeessoansnnansrosvssnennssssnanssonsssansse

nAMANNaARANANNANOAANNRNNON

20
18

RETURN
&ud

| ] OUTINE PLINEIMA NC ML STRY BND . CHMARL,PARRAY, YMIN,  YMAK, VINE)
OIMENSION STRYINL) ENOINL) CHARL(NL]) P RAY (NN, NE)
nNCMs ¢ NC -
1. /7 PLOATINCMY}
¢ WR o 9

O 10 tL * YV, NL

17 ( sYAT(IL) - END(IL]) ) 20,30 40
BYRT(TL) » AMANTIBYAT(IL) YMIN)
ENDIIL)  » AMINV(RNDIIL) ,vMaAER)

€O0T0 B8O

STRYLIL) » AMINIISYRT{IL) vMax]
ENOLIL) ¢« AMAEILIEND(IL] .VMIN)

DS o (ENOULIL] - STRYLLILE) o PNC o VvINC
1 3 ¢ (STATIILY - wvMIn 1 o VINC o t B
IND ¢ INTIS!

0O 80 § = 2, NCM)

$ + § + DS

17 | INT(S) .20. IND ) COTYD 60O

TND v INTIS)

INRPI-IND, 1) o CHARL(IL)
continve

coTo 10

17 ( SYRATLIL) A VMIN .OR. STYRT(IL) .GE. vMAX] COYO 10
IND ¢ (STRY(IL) - YMIN) » VINC ¢ 1.8
0O 70 I s+ 2,NCMI

PARRAY(NRPI-IND, 1) 1 CHARL{IL)

CONTINUE

CONYINUE

RETURN

en0

SUBRODUTINE PPLOTIX Y NY, NCHAR, XI,2,.NZ,12, ZCHAR, JORD, VMN, YMN,
? MLINE STRY END, CMARL ,LX, LY, LC,LI)

ROUTINE TO DISPLAY PRINTER QUANTILE-BDX PLDTY

L 14"Ad
X - YECTOR CONTAINING THE VALUES J/{Nvel1) wNEAL
Jr1,2,3, . ..NY
Y - VYECTOM OF S)12E NY YO B8R PLOTTED

NCHAR - CHARACTER PFOR Y IN PLOTY
LR, LY - VECTORS OF S)2% 2 CONTAINING THE LADELS
FOR ¥ AND Y RESPECYIVELY
LC - VECTOR OF 3)12XE 20 CONTAINING THE CAPTION FOR
THE PLOT
2 - OPYTIONAL VYECTOR OF SI!ZE NI 'O @@ PLOYTCOD
%Y - ABDSClssa FOR T
NLINE STAT END - VALUES POR SUS. PLINE WMEN 2 IS A LINE
VMN, YMX - MIN AND MAX VYALUES FOR QRDINATE DF PLOY
190X - EOUAL 2ERG 17 BOX PLOTS ARE NOT waNTERD
13 - EQUAL 1 IF VECTOR I I3 YO BE PLOTTED
ICHAR - PLOTTING CHARACTER TO BOE USED FOR THE
T VECTOR. MUST BE DIFFERENT FROM O.
L1 - DPTIONAL LABEL TO FOLLOW CAPY DN
10RO : 1 If ¥ 1S ORDERED FROM MIN TD MAX
LI} IF Y 18 NDT ORODENED
* 2 FOR MORIZTIONTAL JERD-LINE (POR )Q PLOT]
messens sessn
COMMON /UNIT/ JUNIT NSCRCM
DIMENSION PARRAY(S1 61} CHAR(10) XINY) v{my
[ LEI120) X261}, 2IM2).L1(20) X2(N2) STRT|
OATA BLANK DASN PLUS CAP], 2ERD / * °
DATA CHMARY CHAR/ D’ ,°"0°,"2"', "3, 4" ~
DATA EP3 / 1 .E-10 /
JINC T 8
KINC s
CLE .
L] B | .
NRFY1 « NR + )
. t
]

via),

LCHARL (1)
/
’

JINC
KINC

LT
(I 3] NC - 1
FC 1 FLOATINECMI}
MUNIT » FUNTT
CHMAR{1] * NCHAR
te { CHAR(1) .EQ. BLANK ] CHAR(1) 1 Chamy
IFLIORO-1) 2,.3.8
CALL MINLY, MY, VYMIN, TER)
CALL MAK([Y WY, vMaX, IER)
17112 .ge. © ) Go YO 1
CALL MIN(Z N2, IMIN. IER)
CALL MAXIZ, NI,IMAX, 1ER}
IF{ZMIN.LT VYMIN)VMING IMIN
TF{IMAN . GT . VMAX)VMAX: IMAYX
60T 1
yMiN ¢ Y1)
YMAN ¢ Y(NY)
1F({12 EO. ©) COTO 1
PCICIE RS TR B
IMAX » I{NZ)
IFUIMIN LT, YMIK] YMIN = IMIN
IF(2MAX .GT. VYMAXN) VMAN » IMAX
covo 1t
YMIN ¢ VMM
YMAR « ymMx
contTinve
RANGE « YMAX - ¥YMIN
IF { RANGE ,LT. EPS ) COYOD 99
YING ¢ FLOAT{NAMI) / RANGE
00 10 11 2 NRM)
PARRAY(] ,1)3CAPL
RRAY().NC} ¢ CAPI
oo J12, NCmE
PARRAY(],J)cBLANK
CONTINUE
CONTINUE
00 20 Js31 NC
PARMRAY(1,.J) *+ DASMN
PARRAYINR, J)*DASH
couTiINvE
Jro
5:0.0
DG 28 i NC KINC
Jege
xJ(J} ¢ 8
$ v 8 & 1
PARRAY(NR 1)rPLUS
continue
DO 30 1 ¢ 1, MR, JINE
PARRAY(WRPI-1,1) ¢ PLUS
coNtTinuvg
IF ( MLINE .GE. 1 ) CALL PLINE(NR, NC NLINE,STRT,END, CHAAL,
. PARRAY, vMIN, VMAX VINC)

(L] (xjergc ¢+ 1.8
INDYelV(R)-VYMINJeVINEG ¢ 1. 8
Eri12. w2 1360 T0 Y0

INDR v (Z(K)-VYMIN)OVING &
PARRAY(NRP Y- INOY, INDX)oCN
PARRAY(WNRPI-TNDZ,  INDXR)sICH
IPIIND2 . €0 . INDY)PARRAY(NRP1-1NOY, INDR)sCHART1O)

ARBPIQ
ANSP1Q
[}
ansrle
ARGP IO
anprie

ARSP .S
ARSPIO

ARSPlQ
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a8

L 1]
47

200

208

210

100
108
110
118
120

Coes

LLLLLL L L L L LY.

10

20

nAnn

30

nrnn

s0

nanrn

10

80

SUDRDUTINES CALLED: FYERP, MAK, MIN

CREATE W) VECTOR OF EOUALLY SPACED w AND INTERPOLATE TO OBTAIN
COMRESPONOING X, Y, AND 2 vaLUES

rLOY

0 tC a8
continut
1P { CHAR{Y} .80. NCMAR ) LOTO &4
00 42 101 10

IFiPaRNAY|

~iMDOY . INDX) . 0. CHAR(]))BD YO 43

tontINue
PARRAY(MAP - INDY INDX)oCHAR(])
€0 Y0 as
1.80 10)1a2 -4
RAVINRP1-INOY (WD) sCHAR{LI®Y)
continve
1F L 12 mg. 2 ) cOvTO &9
o0 4% 3 v 1\, w3
TMONT + NI{I) o FC * .8
1802 O« (200 - vMIN) s ¥INC ¢ 1§
17 | PARRAYINRPYI-INOY INDEKZ) 20. CHAR{Y) ) GOTO 48
PARRAY(NRP Y- INDZ, 1MDKZ) + 2CKHAR
covp &7
PARAAY [NAP - INDT, INDXZ) o CHAR[1O]
continue

whITEINUNLITY 100ILC . LY

OYx ¢ {PLOATIJINC) / FLOATINAMI)}] s RANCGE

YRALLE ¢ YMAR o+ DV

08 300 1st W&, JINC

IP(PARRAYINRPI-] 1) NE . PLUS) PAARAY{NRPI-1 1}s2ER0

CONTINUE

DO $8 les1, NAMY

1P ({PARRAY(]1, 1) .0 PLUS) OA . (PARRAY(]1,1]) .20 . 2ERD)] GO YO SO
WRITEINUNIT 1OB)(PARRAY (], J]) . Jet, KEC)

GO0 10 &% [

YEALUE » YXALUE - DYX ARSP IO
WRITEINUNIT, $10)YXALUR, (PARRAY(T 4} 01 NT) ARSP IO
CONTENUE ARSP IO

WRITEINUNIT, 110 VMIN, [PARRAYINR J},Jd91,NC)
WRITEINUNIT V1S IXY

WRITE(NUNIT 120)LN LY

Co 70 9

coNTINUE

WRITEINUNIT 180)LE

wRITE{NUNIT, 200}

FORMAT{' x VvaLURS')

WRITEINUNIT, ZO8)IN(L) 201 NY)

FORMAT{IX, 10710.8)

WRITEINUNLIY 210]

FORMAT|® v YALUES')

WRITEINUNTIY 208)(Y{1) Tny NY)

FORMAT{  ERROA 1IN PPLOT PODR THE PLOY OF °,20A4)
RETURN

FORMATI 1M1 18X ,20A4./, 16K, 2044,/)

FORMAT (13X,8141)

PORMAT(1X,F10.3,2K,6141)

POAMAT( 12, 114F3 1, 3X))

FORMAT{1SX, "ABSCISSA 1S ° 2A4 ax,‘ ., ORDINATE IS ‘, 24A8)
(17

SUBROUTINE PPLOTC(W,. X .V, 2 N, ICAPT, NAMW, NAMK , HAMY  NAMZ MM SMIN,
.3 )

SUBAOUTINE YO PLOT LOCAL OUANTILES OF PERJODOGRAM FROM
SUSROUTINE SLOCAL. QUANTILES ARE PRINTED, LOCG(OUANTILES)
ARE PLOTTED

INPUT - B W, X,Y,2 - W IS ORDEMED ON INPUT AND X{1lsx{w{1}) ETC,
JCAPT - LITERAL CONSTANT TOR CAPTION OF #LOY
NAMA, NAMK , NEMY NAMZ - & CHAR. LABELS FOR w, X, v,2
MM - wlDTN OF #LOT (¢r101Y)
SMIN, SMAX - MIN OF (X,Y,2) AWD Max OF (X.V,Z)

COMMON /UNIT/ TUNIT NSCRCH

DIMENSION wiN) . X(H], Y(N] 2i{N], 1CAPT(20])

DIMENSION wild6) x1{a8), Yi(a6) 21(68) Atl101)

OATA BULANK DOT STAR . SL PLUS.SM/ 1IN 1M, INs 1N} 1He, 1HM/
10PTXsO

1F(N.CT.23) GO YO 20

WATTYE(IUNIT, 10} N

FORMAT{ 30N, ‘SAMPLE $I1IR OF ".12,° 1S YOO SMALL 1IN PPLOTG.’)
co 10 399

couTiNUE

AMINIALCGISMIN)

AMANTALOGISMAN)

OECeiwin)-wit})/43 0

00 30 1c1. 8
Witllew(1)efLOAT(T-1)eDEC
CaLL FTERP(W X, Wi X1 N, 68])
CALL FTERP (W, Y W1 Y1 W, 46)
CALL FTERP (W, 2, W1 21,N,86)

INITIALLIZE AL

On:(Mm-1)/2

00 40 Jri MM

ALlJ)rDOT

WAITE(IUNLIT &S] 1CAPT

FORMATL// . T10,2044 /)

WRITE(IUNIT SO} NAMAN, NAMK , NAMY NAMT, (AL(J), J2) MM}
PORMATI//. 16K A8 64X A&, 6X AL 6X A4/100 401 1N-) 2%, 1014A4)
OO 80 Jr 1 M

ALIJ)BLANK

avfr)ssi

ALtmm) 3L

Ryi) . 2e(aAmMaAx-AMIN)
IFIRY LT 1+ E-20) JOPTXst

00 100 Js1 48

IP{10PTN 0. 1) €O TO Y0

Cre2 efatoCIRt(J))-amIN)/RY - 1,
Yi(J))-aMin) /Ay - %,
2ris))-amin) /Ry - V.

KNeQNSs(Crey )o2. 8

KyYspMe(C2e1. )2 8
XZ2i10MNe(CDet )e2. 8
aL(xg)epoOtT aRSP 1O
ALIRY)rSTAR re
aL{Kg)00Y ARSPIQ

IPINE . B0 . RY) ALIRR)eSM aARSPIO
1PIRR 0O KI) SLiRX}rSM amsPio
IPIRY. 20 w2} ALIKY)eBM rIO
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Cose

NnARARANAAAANNANAN

Ann

ann

30

nn

LGELLLLELY]

L L L L L L L L LG L L L LY. LN,

AR L R A e e S A S

wRITR{luNLY
PORMAY {103
ALIRE)sPLANK
ALIKY)emLANK

©1 ®W1lu) . WILJh, Yiigl, 20(d1 LALTLY, Lot mu)
* 4, K. 7Y &, L6, 3R, 1014}

ALIKZ)}soLANK
continuve
PO 110 1ot MM

aLf{ilspo?

aLtr)ePius

ALiMm)epLuUS

WRITEIIUNIT 1200 1aLil), bet, mm)
POAMAT( 10X 40(1n-) 20 .1014A1)
PrHARTAYCAMIN

TRIIUNIY 130 AmMIN PMAX
FOAMAT(ATR P10 & 060K P10 &)
cConYinug
RETURN
tnd

SUBRDUT I NE REPSP (SPRC N~ REQS  I1DPY DIV WK SPHIN,

SUBADUTINE YO DIVIDE SPEC BY DIV, TAKR LOGC. AND CLIP

TO 6.8 ALSO MAX AND MIN OF RESULY IS POUND.

InNPyUY
NFREOS SPECI(VY). .. .SPRCINPAEOS).DIY
10PY - 1 MEANS REOS ARE © TO 291
© MEANS 203 aRE O YO PI
ouTPUT
wei), L WR (ML) WHERE N1 18 {NPREOS/21e1 DR NP

SPMIN_ SPMAN

R R R N P Y RN YRS R RN N R Y ¥
DIMENSION SPECINFAROS ] WKINFREOS )
INITIAL)2E

SPMINGS.

SPMARs - §

DD1ALDCIDIY)
EMINsDIVIERP(-6 O)

o™, Divegxel (3]
INFRECS/2)

1P(10PY BO ©) NICNFREOS

TARE LOC anND CLIP

0O 30 1et M

1713PECI1) GY EMAX) KD YD 10
17(SPECI]1) LY EWIN] GO YO 20
wx{l)saLDCISPEC(1))-0D

IP{WK (1) LY SPMIN] SPMINewK(])
IFIwkil) CT.SPMAN]) SPMAZIWK(])
co Y0 3o

coNTINUE

wK(l)es.

SPMANYS

€0 TO 30

convimue

wkil)r-6

SPMINS -6

CONTINUE

nETURN
enD
FUNCTION OFIND(O.N.OUANY)
GsssssvssssesacurssiusaenatesoastansnRoedteNTERARRRRSEY
PURPOSE TO FIND THE PERCENTILE vaLruE OF ©
AT QUANT.
1MPUT:
- VECTOR OF SI2E ™
N - NUMBER OF VALUES IN Y
QUANT - OUANTILE vaiue
ave s
COMMON /PARMI/ XMIN
DIMENSION QIN)
P . FLOAT(Me1} s QUANT
1 1 INT(P)
Pl
1IF{]1 wE. ©) GOTO
QFING ¢ (1 -P] o XMIN ¢ & = Qi)
neTuRN
tP{1 LY. w) GOYO 2
eFIND : OIN)
RETURN
OFIND s {1t -P) = QI1) ¢ P = Qlis1)

SUBROUTINE OLOCALIE U . N

SUBROUTINE YO COMPUTE AND DISPLAY LOCAL OQUANTILES
INPUY. X - DATA SEY FOR wWHICK LOCAL QUANTILES ARE DESIRE
U - ABSCISSA FOR ODRDINATE X (X IS A FPUNCTYION OF U
% - DIMENSION OF VECTORS X AND U

L OF LOCAL Data TCHES TAKEN PROM DATA 8A
NAME - WEADING FOR PLOTS

IPLTY - t IF VEASETEC PLOTS DESIAED, © OTHEAWISE

OUTPUT . PRINTEA AND VERSETEC PLOTS OF LOCAL QUANTIL

cP(1), 80,78, IS THE P-TH PERCENT
VALUE POR THE DATA SATCHM X{I), xXiler), ..., N(1e
THE ABSCISSA VALUR UGIL) 1S YAKEN TO BE Ullex/2)
17 X IS OOD AND THME AVRRAGE OF y(Iex/2-1) AwD
Ullex/2) 17 X 1S EVEN.

SUBPROCRAMS CALLED: OUICK OFIND, ICODRA MIN MAX PPLOTE

see esener scen
COMMON /UNIT/ JTUNIT NSCRCw
OIMENSION RiN)} UIN), WaME(20)
OIMENSION Y(100).G28(580) £SO0(680) . C78{880) UC(8BO)
OIMENSION LAB?(20) LADELLT0,2)
UATA LASYI/°LOCA’ ., ‘L QU "ANTI LR P “RAIO’, 'DOGR', A
LSL IR L i
OATA NAMU, NAMGC2S NAMGSO, NAMGTYS/® Vv ‘., C28’',° E8O0°,"'

18 XK 900 OR EVEN"?

1000*MOD(K,2)
XD2ek/2
KETeN-Ke)

COMPUTE LOCAL QuUANTILES
DO 20 1t K3V

KLel-
DD 10 Jri K

TCH x

e
K«1),

crs’/

ARSP1lO
ARSPIO
ARSP IO
ARSP1O
ARSP IO
AREPIC
ARSPIO
ARSPlIO
ARSPIO

ARSP1IO
ARSP 1O
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(4

[4

c

[ 4
4
[4
[
<
c
c
c
14

Coessnce

LGLLL L L L LY L L LYY,

TR TR T T e e v v -

BMINTONLY) ans?joc
20 80 +1.8

TEIQI1]) » oFiInDioON NOP1 EXU{1))
20 tOoNYIinut

WRITRINUNIT, 92) ERU,EN1IQ
92 FORMAT({//T1O0.' W .3

. /710, °106V) "IN . BIF

WRALTE(HUNLY 900}

CALL DESYAT(Y N NAME LA®, LOUAR

1"},
LRI A ]

,0.0,%28, %80, %78}

g{y)eLicase(nASE- )
1CaASE(2)sLiCASEIXRASE)

COMPUTE RAW SPACINCS (wWKkiepllTTLE ©O)
CALL OTOPQION, U NOPY WK1 SPCFAC AVLE)

FOR PERICODCAAM, CHECK POR SINUSDIDAL BEMAVIOUR

IPFlloPY 20 O} GO YO 98
CALL MAX (WK HC,0MAXY, 1NBQ
OPION|{INDO)/TI0°KSO
WRITRINUNIT 903} OMAKY,OP
00 %4 1s1NDO. N
OPION(I)/TIOexBO
UOP L [PLOAY(!)-0.B)/FLOATIN)
WRITEI{NUNIT 304} ), uQP, 0P
#4  CONTINUE
CORTYINUE ARSP1Q
COMPUTE AND PLOT WEIGHMTED SPACINGS FOR CASE ICASE ARS®P 10
AVLGPOQ ' ©
0O 100 1 ¢ 1 NO
WK2(1) ¢+ POPNCIVLI®1) INUL]
AVLCFO 1 AVLGPO  ALOGIWK2(1))
100 CONTINUE
AVLGPO : AVLGPQ / PLOATINO]
CALL WSPACE{WXS . O NOPI WX wWwK2, U, Sw, aviwx)
SWLG « ALOG{SW)
WRITE(NUNIT 902) AVLX AVLWK AVLGFOQ.Sw SWLG
PLOY CUMULATIVE WEIGHTED SPACINGS wWwITH D¢ AND D-
CaLL XSOID.U NOP) DM, UM DP UP)
CALL FCODEZA(DP 8M(P? &)
CaLlL FCODEA(UP BM{FT &) L
CALL PCODEA(DM BN(FTY . 4) .1
CALL FPCODEA(UM BM(FT. &) L
LABtOlB)eICASElY)
LADYO(S JrlCasE(2)
CALL PPLOTIU D WOP! ,BLK.©..0.,1.0.8LK,2,0.,1..1,0.,1. ,ASTEAR,
a NAMU , NAMCWS . LADIO.  LABY}
WRITR(NUNIT, 200)
200 FORMATY(//////)
$00 PORMAT(///, 750, FULLY NON-PARAMETRIC ANALYSIS /780 31(1He})
201 FORMAY{//T38, ‘SUMMARY DF AR PARAMETRIC SELECT ANALYSIS '/

. T38,80{1N-1///)
%012 FORMAT{///, Y20, °AY, LOC SPATINGS Y40,
- ‘AvY LOG w SPACINGS  ,T83, "AVY. LOGC NYP. FO°,
- T8S,'SICMA 2EAD’ ,T103, "LDGC SIGMA 2ERD’//
. .730.8(8X,G18.8))
903 FORMAT{/, 10X "MAXIMUM JUMP PFOR OUANTILE PUNCTION = ° F12. 48,
4° CORRESPONDING YO Q(U) s - F12.8,//,148%, "1 [ASARE & SR -
/7, 10%,3111M-1)
s04 PORMATY (10X I8 11X P8 . 3,2X . F148.6)
RETURN
END

SUBROUTINE QUICKIN,T)

SesseeReSSEERrRENSENERRS LA NN ] sseasanissana [E A A AN AR L RN E R L)
QUICK SORY THIS ALGORITH IS ALSO REFERRED TO AS A PARTITIONED
EXCHANGE 3ORY EXPECTED RUNTIME IS PROPORTIONAL TO NoLOGZ2(WN)

ALTHOUGH THME WORSY CASE 1S PROPORTIONAL 7O N2e2,
REFERENCE: DONALD & KNUTH- THE ART OF COMPUTER PROGRAMMING YOL 3.
1nPUT

%,% - YETIOK TD BE SOATED OF LENGCTH N
ouTPUT
X © SORYED VECTOR
SUBROUTINES CALLED : NONE
P USRS aN I RIS RN I ERI RPN E RIS NTEREAEt SRR RERNEITRISERSRTRESIIEDSS
REAL TYIN) .,V
JINTRECER 1% LV(16), 1V(16), 4P JUP
(S ARBER]
1v(1)en
1P
10 IF(IP.LT 1) GO YO 78
1% IFL{1v(tel-LY(IP}l LY 1) GO TO 20

20 1PelP-y
G0 to 10

28 LPsLV(IP) -1
1IuPsivise)

Yrrtiue)

30 IF(EIUP-LP) LT 2) GO TO &%
LPeLPay
1F{T(LP) LE.¥Y) GO TO 30O
TLIuPlst(Lp)

38 IF(tIuP-LP) LT . 2) GO TO 40
WPeius -1
1P{T(IUP) CE.Y) GO TO 38
T(LP)eT(TUP)

G0 10 30

40 IuPviur -

48 T{ilu®jsy
IPE{IUP-LY(1P)) LT . (IV{IP)-IUP)) GO TO S8 arsPlo
€0 10 so

S8 Lv(IPer)eLv(IP)
1Iv(1Per)vluP-1
tvile)erube
G0 to 70

60 LV[IPe1 )T IUPe
tvfiperalvitpe)
1IV(IP)egup -

70 1PelPey
60 To 1%

15 RETURN
(11]
susaouY

SUBRDUTINE TO PRINY SICNIPICANTY RELATIVE MINIMA (AND THEIR
INDICES) OF CAT(Y], .,CAT(M]), A SIGNIFICANT RELATIVE
MINIMUM T3 ORPINED TO OR A RELATYIVE MINIMUM WHICH 1S AT
LEAST DEC (USUALLY 1/SAMPLE S128) LESS TNAN ThE PREVIOUS

vaLLR .
1nPuY
M CAT{Y), . .carTim),
ourruY
MINY - JNOEX OF OVERALL MINIMUM OF CAT

“ing INOEX ({DYNER THAN MINI) OF SMALLESY
SICNIPICANT RELATIVE MINIMUM {IF THERE ARE
ANY) OR [NOEX OF 2ND SMALLESY CAY vaLULE.

SUBRDUTINES CALLED : MIN

sesssssee

senen ARSP IO

100
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c
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Taminsonitl
.8
orinpion . noPY ERVIT))

]
se cONTINUE
WRITEINUNITY 902) EnV. ERLO
82 PFOMmMAYT(//TIO.° W .38 s
. /Y10 °1QlUY° 3% BIFE .8, 40)
WAITE [ NUNTY 900}
CALL DERTAT(Y N _NAME. .AD LOVARTY 0,0 .X28 X80, ,X78)
xaseeinuLe T
ICASE(1IILICASEINARE -]}
1casgizirsrviC (xase}
COMPYUTR RAW SPACINGS iwkisiITTILE ©)
CALL OTOPQION, U NOP1 WK) SPCFAC . AVLK]

).
D

POR PERIDDOGRAM, CWECK POR SINUSOIDAL BENAVIOUAR
1P{10PY €0 .0) GO TO 98
CALL MAR (WK NO OMAXNY, INDQ)
OP+ON[INDO)/TIOO NSO
WRITE(NUNITY 903) omMaxJ, oOF
DO %4 !sINDO.N
QPsQNLtl}/TIOsKSO
UOPI (FLDAT(I)-0.8}/PLOATIN)
WRITE(NUNIT 904} 1,U0P OF
se  CONTINUE
*8  CONYINUE
COMPUTE AND PLOT WEIGCHTED SPACINGS FOR CASE
AVLGFQ + ©
0O 100 1 + 1 .NO
wk2l(1) *» POQENCIUITe1], 10UL)
AVLCPO 1 AVLGFO + ALOC(wWK2{1))
100 CONTINUE
AVLIGPFQ » AVLEGFO / FLLNTING)
CALL WSPACE(WRS O NOP1 wK! WK2, U, Sw AvLWX)
Swit + ALOG(SW)
WRITEINUMNIY 902} AVLE AVLWK AVLCFO Sw._ SwiLC
PLOY CUMULATIVE WEICHTED $
CatlL XSO0(D,U.NOPI DM UM,
CaLL FCODEA(DP
CaviL PCcODRA(UP
CaLL FCODRA(DM
CALL PCODEA(UM, BM[FTY &)
l Br1o(8)rlCASE(Y)
10(9 )elCASE(2)
tALL PPLOT(U,.D . NOPI BLK,0.,0.,1,0,8LK. 2,0,
. NAMU, NAMCWS  LABIO, LADY)
WRITE(NUNIT, 200)
200 FORMATY(/////1)
900 FORMAT(///.T$0,°FULLY NOW
s0t rulnAvI//v:l "SUMMARY DF
138 801 1N-)///)
v02 ronunvl/// 120, °AV. LOG SPACINGS® Ta0,

1CAsE

1,0 1, ASTER,

ETRIC ANALYSIS /T80,31(tNs))
A PARAMETRIC SELECT ANALYSIS'/

LOG w. SPACINGS ' . T3, AV. LOG WYP. ro-,
. 78S, ‘SICMA ZERC' ,T103, 'LOC SIGMA IERO‘//
. L T20.8(8%,618.8))
$03 FORMAT(/ 10K, MAXIMUM JUMP FOR OUANTILE 'uncvlou « c,F12.8,
+: CORRESPONDING TO ©lU) + ri2.8, /7, 18x, LT T

e/ 0N, 21~
904 FORMAT({1ON 18, 1% F3. .3 2% F18.8)
RETURN
END
SUBROUTINE OVICKIN,T)

s sseIEseEN PN INEEsI USRI ANTEI RSN NBUEEDOS sevasassseasnes
OUICK SORT THMIS ALCORITH 1S ALSO REFERRED YO as a TITIONED
EXCHANGE SORY ENPECTED RUNTIME 1S PROPORTIONAL TO NeLOGIIN]
ALTHOUGH THE WORSY CASE S PROPORTIONAL TO Nee2,

REFERENCE: DONALD €. KNUTH- THE ARY DF COMPUTER PROCRAMMING VYOL 3.
ICLT'A

X,N : VECTOR YO BE SOATED OF LENCTH W
outPuT
X : SORTED VECIOR
SUBRQUTINES CALLED : NONE
asenn sevve
REAL T{(N},V
INTEGER 1P LViVE
LY(1)1
Ivit)en
1Pey
te IF{IP . LY V) GO TO 7%
18 IF(LIVIIP)-L¥Y(IP)) LY 1) GO YO 20
GO TD 2%
20 1PeIP-
G0 Y0 10
28 LPrLV(IP) -
1uessv(IP)
vevitur}
30 1P((IUP-LP} . LT . 2) CO YO 4%
LPzLPey
IF(T(L4P)} LE Y] GO TO 3O
YLIUP) s TLLP)
38 tPi{luP-LP) LT 2) CO TD 4O
IuPrIuUP -t
IF(TILIUP) GE.Y) GO TO 1%
TLiP)aTLIUP)
co to 3o
a0 JUPsIUP-
as TiIUP)ey
IFIITUP-LY(IP)) LY (IV{IP)-1UP)]} GO YO &8
Go To o
88 LY(IPer)oLYIEIP)
1vitPer)esiur-y
LY(IP)rIUPet
Go to 70
60 LV(1Per}ntuPey
tvitPet)slviIP)
IR LIRELER]
70 IPvIPen
GO TO0 18
78 AgrTURN

LIVELe) e Tur

OUTINE RELMMICAT M DRC . MINY MIND)
sesse esssen

SUBROUTINE YO PRINT SIGNIFICANT RELAYIVE MINIMA (AND THEIR
1NDICES) OF CAT(1]), CAT(IM) A SICNIFICANT RELATIVE
MINTMyUR IS DEFINED T0 ATIVE MINIMUM WwHICH av
LEAST ORC [VUSUALLY 1/SAMPLE STIE)] LESS THaW THE PREVIOUS
vaLue .

LLL1Th S

M. CATIY), .CaTim) 0RC

ouTPUT

1npEx OF © ALL MINIMUmM OF CAT
1N08N (OTH THAN MIN1) OF SMALLESY
SICNIFICANT RELATIVE MINIMUM (IF THERE ARE
ANY] OR INDEE OF IND SMALLEST CAY VvALUE.

SUBROUTINES CALLED : MIN

R EPS B e Botn dean

AR RARA"RA AN I It e s R v e

100

ansr)o

mbadend bk o AN 5o

WS O CN ]

[ 4
ARSPIO
ARSPIQ
ARSPIO
10 N
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ARSP1IQ
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te
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[ 4
DIMENSION CAT (M) REL(30) . MININ{20)
OATA NOUT/$/
13
(4 FINO PIASYT TWO MINIMA
[ ARBPLIOQ

CaLL MIN(CAT M CMINY MINT) [
CAT{MINI}rO.O arsrio
CALL MINICAY M, CHMINZ, MINZ)
CATIMINT)ACMINY

[
[4 PIND SIGNIFICANY AELATIVE MINIMA

1Ftm. LE . 2) GO TO 8O

LeO

L URNE TN

DO 30 112 MMy

CCscaATL])

19[1CC GE CAT()-1)-DEC) OR (CC GE .CAT(19Y¥))]} CO TO 20

17{1 €0 mMINI)} €O YO 20

Lete

agLiL}eCC

MINIWIL ) e)

WRAITEINODUT 10) L, 1. .C
0 FORMAT | 10X, bMMININ] .
20 CONTINUE

[
12.8M) ¢ 13,25 THYALUR : P18 7)

c
3 PIND MINZ
[4
17{. €0.0) GO YO 8O
CALL MIN[REL.L CMINZ MINZ)
MINZEMININIMIND)
[4
4
so CONTINUE
WRITEINOUT . 60) MINI CMINY MINZ CMINZ
80 FORMAT(/ 1ON_ THNMINT v 13, 2X 1ZNCAT[MINY) ¢ P18 V/10K,
TTHMING ¢« ]I, 2X_ 12NCAT(MINZ) o« 718 .7)
4
14
AETURN
M0

SUBROUTINE SELREC(A NDIM, K NAME KTOP L. kP COF

SUSROUTINE TO PERFORM SUBSET AECRESSION

1NPUT
4 : COVARIANCE MATRIN 1O 8L ANALVYIRD
NDIM : DIMENSION OF 4 1M CALLING PROGRAM
X © NUMBER OF IMDEPENDENT VARIABLES 1IN FULL
moodL
NAME : NAME(1)cVARIABLE NUMBER OF vaR
1Th DIAGONAL OF A.
XTOP : INDICAYOR (O MEANS SELREC AUTOMATICALLY
CHOOSES SESY MOUOEL, KTOP ¢ X FORCES BESY M
vanj £S INTO MODEL)
KTOP v -1 MEANS TERMINATE AFTER FIRST OELEVION
17 RES YAR .LT. ©.10C OR TEAMINATE 1f AES VAR
LT.0.001
1P KTOP GE .99, CHISO VALUES FOR P: 90 ARE USED AND
KTQP-100 IS USED TO DETERMINE OTMER OPTIONS.
1¥ KTOP GE.199, THEN CMISQ VALUES FOR Pt 80 ARE USED,
AS 1S THE VALUE OF KTOP-200
L : SAMPLE SIZE (I1F L ]S NEGAVIVE. MO PRINTING
is oome)

ouUTPUYT
XKP : MUMESER OF PREDICTOR vaRr]
MODEL
IND : VECTOR TRLLING WHICH VARIADLES (ACCORDING
TO MAME) MAVE SEEN CHDSEN
CoPF : VYRLYOR OF COEPFICIENYS P CHOSEN MODEL
IER : ERROR INDICATOR (' MEANS ALL DIAGONAL
ELEMENTS OF A LY 1.2-5 AT A CYCLE, O 38
NORMAL RETURN)

LES th CHOSEN

SUBSROUTINES CALLED : WNONE

ARMAROARNARNNAANANAANNNNANARANANRNNANAN

OIMENSION A(MDIM, MDIM) NAME(K), COF(K), INOD(K],
1CHISQl62),C0{ 100}, 18D1{100)
DATA NOUT/&/

10FYP 1
LLOPY L
1F(L.CT.0) GO YO SO
L
10PTP G

80 CONTINUE
RXTOP1exKTOP
IPI{KYOP . GE.99) GO YO 2
CALL CHIP(1.CHISO) ARSP1Q
&0 10 & ansrelo

2 1F(xvOP G2 %) €O 76 3
CaALL CHIP(2,ENISO)}
XTOPsKTYOP- 100
€0 YO o

3 CALL CHiIP(3.CHIBO)
KTOPeKTOP-200

L] conNYiInug

0O 10 11 K
eoit)eo.
10 INDI(1 )0
1ERe0O
tP(10PTP £0.0) GO TO S
WRAITE{NOUTY 8%} X nYOP
61 FORMAT(//, 10N, "REGRESSION ESTIMATION STAGEWISE SUMMARY‘/10X,
1 NUMBER OF YARIAGLES IN FULL MODEL s °,13/10X,
1°MARIMUM NUMS OF COEFFICIENYS & * 13/)
R TRINOUT, Y
1 PORMAT(1OK.78(I1N-]))
$1  comTimue
LAY TR}
44 rFoRMAT(10X.8(E10.3 .2x))

F2e

L] L]
TOLed . E-8
L]

ne
100 xPeO

N ARSPIO
AngPlo

sTase 1 ANALYZE WATRIX A N ansrio
AnsPioQ

. AngP19

atoveo. aRsPiQ
LI TR TEE T argrio

LLL LY.

101

i e A
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YMARIO .
(LR X1
NMaANO

2Y0L COUNTS WUMBER OF DIACONALB.BT.TYOL

“YOLe O
80 110 IKYet, K
vealIRY wioa(N, tuT])

CxECK 1P VARIABLE IKY IS 1N MODEL

1Plv L7.0.} 80 YO 108
CRlIXY)e0,

INDH{IKT )00

cD T0 08
COIIKT)eA|IXRTY N}
INDYLIIRTY )0

KPekPo

CHECK DIAGONAL ALIKT, IKT)

108 1FIA{IXKY IXT) LY TOL) GO TO 1190
KTOLSKYOL®
Yev/A(IKT IKY)
1IP(¥Y. LY. 0. ) GO YO eoO
RTOTsATOTeV
0 T0 8o

ND YMIN, NMIN

IFI(ABSIV)-ABSIVYMIN])) . GY.0.) CO YO 110
YMINY

NMINEIKT

GO T0 110

ND VMAN A NMAX

1F((v-vMAX) . LE.©.) GO YO 110
vMANS Y
NMAN IKT

110 CONTINUE

ARE ALL DIACONALS . LY TOL *
17(XKTOL . €0 ©) GC YO 999
CALCULATE AND PRINT CRITERION

PHILL-KP- )
KYIoR KPP

1F(KT1 £0.0} GO TO 120
FIeCNISQIKTY)

G0 7o 1328

Ftsy E-10
TIr(ABS{YMINI®PHI)/(F2ea(N N))
T2 (RTOTePHI)/(FivA[N . N))

IFINMIN E© ©) CO 1O 130
ROtsNAME(NMIN}

cc 70 140

xXD1v0

17(NMAY £0.0) GO YO 180
XKD2:NAME(NMAX)

G0 YO 180

xD2:0

1P(x1 E0.©) GO YO 170
KDIcMAME (Kt}

170
AKAIRE

PHIOILP2eKP

PNI1IPNIO2

PHIZ2IPNIO-2

PHIZ2 «FLOATIKP)/FLOAT(L)
TI+ALOGIAIN N])ePNHLIZ
Ta:{vymMaARSPHIN]/{2 sAln N)}
TRslvMINCPHIZ) /(2. 001N N))

.
PRINTYT COEFPFICIENTS AND VARIABLES

17(10PTP E0.0) GO TO B2

WRITREI(MOUT 190)
190 FORMAT{ 1OX_ 1ZMVAR N MOOEL, 10K SHCOEFPF)
$#2 CowTINUE

IP(xP EQ.0) GO YO 184

x
.80.0) GO 1O 19

IF{IOPTP 20 .0} CO TO 191

wWRITE(NOUTY, 192} 12,C0(18)
FORMAT{10X,112,8x,P10.8)

couTINUE

17(10PTP 20 ©) GO TO 88

WRITE[NOUT,  108)

FORMAT (10X, 4X BNCRIT ADOD, $X ANCA)T DEL, 7K, TN
TIR,THPPE ADD, TX THFPE DEL)

WRITE{NOUT, 1861 T2 71 13 Ta, T8
FORMAT (10K  B(F12.8,2)))

WRITE(NOUT, 187}

PORMAT( YN, 9N, 3K, 7THVAR ADD SX,TNVAR DEL, 4K SHYAR LAST 3K,
1IMNO. PREDS SR, THARES VAR, SK, THKD. CYC)
WRITE{NOUT,  188) KD2,XD1.KD3 KP A(N, M) &C
FORMAT (8N ,4112,2%,710.8,2X,110)
WRITE{NOUT 1)

conTINUE

STAGE 2 : CNOSE PIVOT OR TERMINATE

nannn

200 IF({KTYOP GY.O) AND [KP LY KYOP) AND. {NMAX £0.0)) GO YO 919
IPLI{RYOP €7 O) AND. [P LY RTOP) AND.{NMAX NE.©)) GO TO JOO
IPLIRTOP.GY O) AND . (NP RO .KTOP}) GO TO 380

AUTOMATIC

cnece Fom DELETE

CHECK RTYOPe-1 CONDITIONS

LLLE LYY X1

IF{xTOP NE. -1) GO YO 228




o ol ik S oA At AL e e
4
- L
1701IKP LY KC).AND [AIN . N).LY.0.V)) GO TD 280 arge i@ J
1P(alN, %) LY ©0.001) GO YO 228 ARBP1Q 4
c ansPi©
c CHECR DELETE CONDITIONS FOR RTOP . NE. .-t anselo i
c (31
228 1P ((ADSI(VMIN) . GE . P2oA(N . NI/PHI) OR . (KI . RQ.NMIN)) GO YO 230 ansrio 1()3
c anselo
[ ves angPioQ
< aRsPI® .
238 KAvNMIN angrio
€0 0 280 angPi0
3
[ no
3
3 o
3 cweck ABD ‘
3
230 IP(MYOY . LE FIC(A(N.N)/PHI)) GO TD 280
<
3 ves ]
3
300 KtoNMAX N
260 cONTINUE 4
[4
¢ L
3 stace 3 . PI1vOY p
<
3

PIVOYat /AIKRY K1)
DO 380 JUKTe1 . N

380 ALK, JKT)IALKY UKT)epIvOY
00 370 IKTel. N
IPIIKY 2O .K1) &GO TO 370
TEMP e A IKTY Kt

DO 360 JKTs1, N

1s0 ALIKY  UKTISALIKY JUKTV}-TEMPeA{K], JKT)
ALIKY Kt)v-TEM 1vor

370 CONTINUE
A{KY K1}epPivVOT

[4
[4 AETURN TO STAGE
c

XKCaxCe
IPIKC. LY. 100) &O TO 100

[ 4
[4 TEAMINATIONS
[4

wRITE{NOUY 913}

911 FORMAT[/ VOX, TERMINATION OF SELREC SINCE KC.GE.100°)
60 T 280

4

4

P19 WAITEINGUT, 920)

920 FORMAT(/. 100, ‘TRRMINATION S14CE ALL REMAINING VARIABLES WAVE © PaR
1T1AL vamlancE“‘)
€0 T0 280

j 4

An

999 WAITRINOUTY 1000)

1000 FOAMAT(/, 1ON, "TERMINAYION SINCE ALL DIACONALS .LT.TOL'}
18R

200 KTOPIRTOPI
[S39% 12
AgTURN

P4

nn

end
SUBROUT INE SLMX|RP

IND . COF ALPMA BETA NORDAR, NORDMA)

cacsasnns seas esse sesssnan

v

SUBROUTINE TO TRANSFORM MINED SELECT SCHEME PARAMETERS
P.IND . COF TO FULL MIRED SCHEME FPARAMETERS NOADAR NCROMA,
ALPNHA BETA .

TuPuY
UMBER OF LAGS IN SELECY SCTNEME

LINDIKP) : LAGS (AR LACS ¢, Ma LAGS -}
... .COF(XRP) . COEFFS CORRESPONDING TO LACS

ouTPUT
NORDAR , NORDMA : AR AND MA PARY ORDERS
ALPHA() ALPNA(MORDAR) : AR CORFFS
RETALY], . ETA{NOROMA} : ™A cCOEFPS

ARARANARANNAANAANANN
=z
]
-
—-——z

DIMENSION INDIXKP)} COFIKP) ALPHALY) BETALY)

PIND NORDAR NORDMA

nAan

NORDARTIO
NORDMA O
17({xP .20 ©) GO TO 99
B0 20 13t ,KP
1110011
1F(11.67.0) GO YO 10
IP(-11._GT . NORDMA] NORDMA:-11
&8 10 20
te CONTINUR
17(1).GY NORDAR) NMOADAR:]]
20 CcoOnYTINUE

IERO OUT ALPMA AND PETA

IPF{NORDAR 0.0} GO TO 40O
00 30 1:1, NORDAR
ALPwAll )0 .0

30 CONTINUVE

a0 comTIimUE
17in0OROMA . £0.0) GO YO ¢O
D0 80 1+1 NORDMA
sETAll[s0 . O

S0 comTiINUE

80 convInue

[4
[ 4 PUT CORFFS INTO ALPKA ORTA
[ 4

00 80 1) KP

" o)

tP{i1t cv.©) GO YO 7T

1do- 01

[ IAZ IR ORI T AND]

e e

70 comrinue
ALPRA{IN)sCOPLT)

20 CcONTINUE

<
€ PINISH
4312 [ 4
4313, 29 COnTinuE
a L]

8318 enp ARSP1O




(st WFHTUT W LY XY W WY
CP 90 000U N I i s st ueN N nonssNisnenssscessansninesasenss

SUPAOUTINE TO CALCULAYE THE AUTOCOVARTANCES RO . R{V}, .,  RiM)
PROM TNE CORRESPONDINC SPRECTRAL DENSITY (BPEC)

EVALUATED AT THE NFREOS ROUALLY SPACRD FREQUENCIES

BRTWEEN © AaNO TWOP]

1nrLY

NPREOS {INTRGER WHDSE LARGEST PAIME FACYOR I8
¢ 23). M, seRc(), . SPECINFREOS)

ouTeuY
L3 NN LRiM)

AURITLLIARY
CY. 87

SUBDADUTINES CALLED FrY

nAaNnNnAnNARArANRANNNNNAN

DIMENSION SPECINFREOS) . CTINFREOS ) ST(NFARQS) A(M)

n

FACH (8 ©ATAN{1 O)})/FLDAT{NFREQS)

00 1 1e1 nFERECS

cTil)esPEC(T)

$T(l)r0.

CALL PPYICT ST NFREQS NPRROS NFAREQS,-1)

ROWFACICT V)
00 2 1w . ™
2 R{V)sFACeCT(1e1)

RETURN
enp
SUBROUTINE SPPLTISPEC NPREQS FFREQ DELF . 10PT)

SUBROUTINE TO FAINTEA PLOT THE SPECTRAL OUANTITIE®
SPEC{t}), .. ,SPECINFRECS) WMERE TNE FREQUENCIES ARE
CIVEN 8Y PPFREQe{J-1)sDELP, Je ) NPFREOS.

INPUT
NFREOS PPREQ DELPF
sPECI1) ., ..., SPECINFREOS)
10PT : ' MEANS LOC SPEC PLOTTYED, S$PEC PRINTED

SUBROQUTINES CALLED : MaX MIN

aANANARAANNANNODN

CIMENSION SPECINFAEOS) ALISY)
DATA NOUT BLANK,DOT XK/6 . 1H _IH. 1Hs/

scare

non

IF(SPEC( 1] . LY + E-8) SPEC|1)=SPEC(2)
1P{10PT NE.V) GO YO §
SMANsaALOGISPEC())
SMINTSMAX
oo t 132 NFREOS
CraL0G(SPEC(T))
IPFEC.CYT SMAX) SMAX:C

+ IF(C. LY SMIN) SMINeC
SRANGEsSMAX-SMIN
¢o Yo 7

S CALL MAX[SPEC NFREOS,SMAX, K IND)
CALL MIN(SPEC NFREOS, SMIN,IND)
SRANGE:SMAX-SMIN

7 CONTINUE

[
4 INCREMENT FOR 2 PACES
4

NINT e
IF(NFAREQS CT.120) NINT:(NFREQS/120)e1

c
c INITIALIZE AND PRINT MEADING
[

WRITE[NDUT, 10)

10 PORMAY(/, 10K, 1X, UMFREQUENCY 6X, GHPERIOD, 8X.
14HSPEC/ 10X, 34 ¥H-) &KX 8F{ 1K ])
0O 20 111,81

20 AL{I)rBLANK

4
[ 4 PLOT
4

IF{SRANGE . GT. ) E-23) &GO 7O 8
WAITE(NDUT ,®)
9 FORMAT(/ 10X "RANGE.LT .1 _E-2% IN SPPLT')
co 1o 99
8 CcomTINUE
TWOP1:8 sATANI1.0)
0O JO 111, NFREOS NINT
PRO:({FFREO*FLOAT([-1)*DELF ]/ TWwOP]
rERaO.
IFLFRQG.GT 1 E-10) PERs . /FRO
SS:SPEC(I) ’
IF{10PT €0 1] $S:ALOGC(SS])
Cr2 o ([ (SS-SMIN)/SRANGE)- .8}
J130 s(Cer .} 8
ALiJ) oK
WRITE(NOUT ,28) FRQ,PER SPEC(1), AL
2% FORMAT(IOXR.F10.8,.2X F10.%,2X,F10.8, 484X, 81A1)
AL(J)eBLANK
30 comviwue
[
4
29 CcONTINUE
NETUAN
enp
SUBROUTINE WSPACE (WXS, CWXS NOP1 RS FOOO,U,S$I1GO AVLWK]
Ceesvsvccomosssussvas SGSNASPIRRACRBONIPIRAESERSIENERSSSETIRAS
SUBROUTINE TO COMPUTE DlU). CUMULATIVE D°S, AND SIGMAO
POR VYME MODEL OfU)rMU*STCMASOO(Y)
1MPUY

PO.MQ : VECTOR OF LENGTH NO CUMTAINING FOLU)
FOOO : MYPOTMESIZED OENSITY OUANTILE PROM FOFNC
U : YECTOR OF LENGTN NO CONTAINING U YALUES
ouTPUT
wixs : VECTOR OF LEKGYN NO CONTAINING D(V)
CWXS : VECTOR OF LENGTH MO CONTAINING THE
CUMULATIVE DS
s160 COMPUTED YALUE OF SIGMAO ¢ Cwxs(NO)
AVLWY : AVERMAGE LDG OF LITTLE DlU)
SUBROUTINES CALLED nowe

LLLLLLLLL L LT Y]

L Y Y N T N N PN
DIMENSION FOOO(NOPYI) NSINOPI) UINOPY) wRS(NOP L] Cwas(noPt)
NQTNOP -1
cwrs{ijvo,

ARSP1IQ

ARSPIO
ARSP1O

PP e

104
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90 10 o )

wig{ . oLt » ngil}
cwasi{ler) o Cwasil) o wrgll)
conYINUE

8

”n LoATING)

oy s 1 /C sinoPY)
02 » DY ¢
00 20 1+, 0o
was(1lowng(l) » 22
Cwssit)eCwagtil) ¢ D1
8+ 8 ¢ ALOGIWRSI1)])
conYINUR
CwaginNgPi]e

Aviwk v S/PN

$i1G0 ¢« + /P2

AETUAN

end
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